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Description 

TECHNICAL FIELD The present Invention relates to monoclonal 

5 antibodies which specifically read with a Fas ligand present on a cell surface, active fragments thereof, a method 

of detecting a Fas ligand, and kits for use in detecting a Fas ligand. The present invention also relates to a process for 
producing monoclonal antibodies which specifically react with a Fas ligand present on a cell surface, and hybridomas 
separately producing these monoclonal antibodies. The monoclonal antibodies according to the present invention are 
useful in elucidation of a Fas system and the like in cell death, immunothearpy and immunodiagnoses, detection of a 

io Fas ligand, and industrial fields associated with them. 

In the present invention, the active fragments mean fragments having the antigen-antibody reaction activity of the 
antibodies. Specific examples thereof include Ffab^, Fab*, Fab, Fv and recombinant Fv, 

BACKGROUND ART 

15 

Multicellular organisms skillfully control the proliferation and death of cells to maintain their homeostasis. Many 
cells are removed by cell death in the course of ontogeny. In an adult, cells constituting organs always maintain their 
functions while keeping a balance between their proliferation and death. Such cell death is preliminarily programmed 
death called "programmed cell death" and is distinguished from "accidental cell death** caused by physical and chemical 

20 factors. These two deaths are different from each other in process. More specifically, the programmed cell death is 
caused by a process of apoptosis, while in the accidental cell death, cells are killed via a process of necrosis. 

A Fas antigen is a cell-surface protein that mediates cell death (apoptosis). Recently, a cDNA of the Fas antigen 
was cloned jointly by Dr. Naoto Ito, Dr. Shigekazu Nagata et al. in Osaka Bioscience Institute (Cell, Vol. 66, pp. 223-243, 
1991). It was found from the structure of the cDNA thus obtained that a human Fas antigen is a transmembrane protein 

25 consisting of 319 amino acid residues and has one transmembrane region. The extracellular region of the Fas antigen 
is constituted by 157 amino acid residues and has a cysteine residue-rich structure. A mouse Fas antigen consists of 
306 amino acid residues and has a homology of 49.3% with the human Fas antigen. 

It was found that the cysteine residue-rich structure of the extracellular region in the Fas antigen is a well conserved 
structure recognized in a low-affinity receptor of NGF (nerve growth factor) and a receptor of TNF (tumor necrosis fac- 

30 tor). This fact revealed that the Fas antigen is a cell-surface protein belonging to the NQF/TNF receptor family. Since 
many of proteins belonging to this family have their ligands in the vital body, the Fas antigen is also expected to have its 
ligand in the vital body. A molecule of a rat Fas ligand was identified by a group of Dr. Shigekazu Nagata et al. in Osaka 
Bioscience Institute in 1993 (Cell, Vol. 75, pp. 1169-1 178, 1993), and subsequently molecules of mouse and human 
Fas ligands were identified by the same group (Int. Immunol., Vol. 6 No. 10, pp. 1567-1574). 

36 it has been understood that the Fas antigen mediates a signal of "death" to ceils. Besides, an anti-Fas antibody 
induces apoptosis against certain cells. In a mouse having Ipr (lymphoproliferation) mutation exhibiting the symptom of 
autoimmune disease, it has been found that the mutation exists in its Fas gene. These results suggest that the inacti- 
vation of proteins mediating apoptosis, such as the Fas antigen, causes abnormal proliferation of cells, while abnormal 
activation thereof causes certain inflammatory reactions. 

40 For example, it has been reported that the expression of Fas is recognized in acquired immunodeficiency virus- 
infected T cells (Proc. Natl. Acad. Sci. USA. Vol. 87, pp. 9620-9624, 1990), that when an anti-Fas antibody (Jo-2) is 
intraperttoneally administered to mice, the mice are attacked by fulminant hepatitis to be killed (Nature, Vol. 364, pp. 
806-809. 1993). that the expression of Fas is recognized in viral hepatitis (Hepatology. Vol. 19, pp. 1354-1359, 1994). 
and that even in autoimmune diseases, the expression of Fas is recognized in SLE (systemic lupus erythematodes) and 

45 R A (rheumatoid arthritis). These may be considered to be caused by a Fas ligand reacting with a Fas antigen. However, 
it takes formidable experiments to actually confirm them. 

As described above, the researches of Fas antigens prove that in an immune system, a system mediating a signal 
of "death" works from the outside of cells. However, there has been yet no knowing whether the cell death in develop- 
ment and neurocytes is induced by a like signal from the outside (the system of Fas works) or programmed in ceils as 

so called programmed cell death. Its elucidation is an important problem in future. 

A signal transfer mechanism for inducing apoptosis against cells, i.e., a problem that apoptosis is induced from a 
Fas antigen by what signal transfer mechanism, is also not elucidated, in order to exactly understand the system of Fas, 
it is necessary to make a ligand of the Fas (Fas ligand) and its function clear and to reconsider the system of Fas from 
the viewpoint of the interaction between ligand and receptor. 

55 As described above, the gene of a Fas ligand was identified by Dr. Shigekazu Nagata et al. As a result, according 
to the above literature. "Cell", it has been found that the Fas ligand is a protein consisting of 278 amino acids with a 
molecular weight of 31,138, and it has also been found that 4 N-glycoside-bond sites exist therein, and it is hence a 
glycoprotein (Cell Technology, Vol. 13 No. 8, pp. 738-744, 1994). 
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The report in literature by Hanabuchi etal. (Proc. Natl. Acad. Sci. USA, Vol. 91, No. 11, pp. 4930-4934, 1994) has 
showed that as a result of the analysis of the mechanism of lysing target cells by killer T cells via a Fas antigen, there 
is a possibility that the transmission of an apoptosis signaJ via the Fas antigen on the target cells may take part in the 
lysis of the target cells by CD4+ T cells (CTL) which do not express perforin. This has revealed that a Fas ligand exists 
5 on the cell surface of CD4 + CTL 

In a mouse having gld (generalized lymphoproliferative disease) mutation exhibiting the symptom of autoimmune 
disease, it has been found that the mutation exists in its Fas gene (Cell. Vol. 76, pp. 969-979, 1994). 

However, the recognition that a Fas ligand may play an important role in vital reactions has been just gained under 
circumstances. As described above, the Fas ligand molecule has been just identified at present, and so the mechanism 
10 of Fas and the Fas ligand has been just started to be elucidated. In order to make this mechanism clear, analysis at the 
protein level (immunological analysis), or acquisition of neutralizing antibodies or the like which inhibit the binding action 
of Fas to the Fas ligand is essential. 

DISCLOSURE OF THE INVENTION 

is 

It is an object of the present invention to provide monoclonal antibodies, which specifically react with a Fas ligand 
present on a cell surface, active fragments thereof, a production process of the monoclonal antibodies, and hybridomas 
separately producing the monoclonal antibodies. 

Another object of the present invention is to provide monoclonal antibodies which can inhibit a physiological reac- 
20 tion between a Fas ligand and Fas, and specifically react with the Fas ligand. 

A further object of the present invention is to determine the amino acid sequences of variable regions and hyper- 
variable regions of a heavy chain (H chain) and a light chain (L chain) of such a monoclonal antibody, and the base 
sequences of DNAs encoding these sequences. 

A still further object of the present invention is to detect a Fas ligand in a solution and a kit for use in detecting the 
25 Fas ligand. 

the present inventors have considered that when a monoclonal antibody against Fas ligand is produced, the anal- 
ysis of a Fas system will be advanced, and carried out an extensive investigation. As a result the inventors have suc- 
ceeded in acquiring monoclonal antibodies which specifically react with a Fas ligand, and hybridomas separately 
producing such antibodies. 

30 The present inventors have further continued researches on the antibodies specifically reacting with a Fas ligand, 
and the like, and the present invention has been led to completion on the basis of the results of the researches. 

According to the present invention, there are provided monoclonal antibodies, which specifically react with a Fas 
ligand, or active fragments thereof. 

According to the present invention, there are also provided amino acid sequences of hypervariable regions and var- 
36 iable regions of the monoclonal antibodies, and the base sequences of DNAs or RNAs encoding said amino acid 
sequences. 

According to the present invention, there are further provided antibodies, which react with a part of the amino acid 
sequence, LSHKVYMRNSKYPQ, in an extracellular region of a Fas ligand. 

According to the present invention, there is still further provided a process for producing monoclonal antibodies 

40 specifically reacting with a Fas ligand, which comprises the steps of (1) immunosensitizing an animal with a Fas ligand 
molecule or cells on which the Fas ligand has been expressed, (2) preparing antibody-producing cells from the immu- 
nosensitized animal to form a suspension of the antibody-producing cells. (3) mixing the suspension of the antibody- 
producing cells with myeloma cells to fuse both cells, (4) diluting the fused cells with a medium which does not favor 
unfused myeloma cells to culture the fused cells, thereby sorting hybridomas produced by the fusion of the antibody- 

45 producing cells with the myeloma cells, (5) determining whether antibodies secreted in a culture supernatant containing 
the hybridomas are against the desired antigen or not using, as an indicator, the fact that the antibodies inhibit the 
attack of a Fas ligand present in a supernatant of Fas ligand-expressed COS cells against Fas-expressed cells, (6) clon- 
ing a series of cells in culture wells in which cells secreting the desired antibodies exist, (7) selecting a clone from which 
the desired antibody is secreted, (8) conducting cloning again to establish a hybridoma clone which secretes a mono- 

so clonal antibody against the desired antigen, and (9) preparing the monoclonal antibody from a culture supernatant of 
the hybridoma or ascites fluid obtained by intraperitoneally administering the hybridoma to a mouse. 

According to the present invention, there are yet still further provided a process for producing monoclonal antibod- 
ies against Fas ligand, which comprises immunosensitizing an animal (excluding the human), which does not express 
a functional Fas molecule, with a Fas ligand or Fas ligand-expressed cells in the above process, and monoclonal anti- 

55 bodies against Fas ligand obtained by such a process. 

According to the present invention, there are yet still further provided hybridomas separately producing monoclonal 
antibodies which specifically react with a Fas ligand present on a cell surface, a method of detecting a Fas ligand in a 
solution, which comprises combining a plurality of monoclonal antibodies against Fas ligand with each other, and a kit 
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for use in detecting a Fas ligand, comprising a plurality of monoclonal antibodies against Fas ligand in combination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

s FIG. 1 is an FACScan chart illustrating stain patterns of Fas ligand-L51 78Y cells, wherein reference numerals 1 and 

2 represent the cases where "no NOK5 antibody was added" and "an NOK5 antibody was added**, respectively. 

FIG. 2 is an FACScan chart illustrating a stain pattern of a parent L51 78Y strain in the case where no NOK5 anti- 
body was added, wherein reference numeral 3 represents the case where "no NOK5 antibody was added". 

FIG. 3 is an FACScan chart illustrating a stain pattern of the parent LSI 78Y strain in the case where an NOK5 anti- 
10 body was added, wherein reference numeral 4 represents the case where "an NOK5 antibody was added". 

FIG. 4 is a graph illustrating the inhibitory effects of monoclonal antibodies against Fas ligand, and Fas-lg on the 
cytotoxicity of a Fas ligand. 

FIG. 5 is a diagram illustrating the results of immunoprecipitation of Fas ligand molecules by a monoclonal antibody 
NOK1. 

15 FIG. 6 is a graph (standard curve) illustrating the quantification result of a soluble Fas ligand by a sandwich ELISA 
technique using two kinds of monoclonal antibodies against Fas ligand in combination. 

FIG. 7 is a graph illustrating the measurement results of a soluble Fas ligand contained in sera of various diseases. 
FIG. 8 is an FACScan chart illustrating the analytical results of reactivity of monoclonal antibodies to a Fas ligand 
present on activated monkey peripheral blood mononuclear cell surfaces. 
20 FIG. 9 is a graph illustrating the inhibitory effects of monoclonal antibodies against Fas ligand on a cytotoxic reac- 
tion mediated by a Fas ligand and Fas. 

FIG. 10 is a mini gel electrophorogram of reaction mixtures in PCR of VH genes and VL genes of anti-FasL anti- 
bodies. 

FIG. 1 1 is a mini gel electrophorogram of a product in PCR of a VL gene of NOK4. 
25 FIG. 12 is a mini gel electrophorogram of plasmid DNAs. 

FIG. 13 illustrates amino acid sequences of VH regions (H chains) of monoclonal antibodies, NOK1 to NOK5, 
wherein portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 

FIG. 14 illustrates amino acid sequences of VL regions (L chains) of monoclonal antibodies, NOK1 , NOK2, NOK4 
and NOK5. wherein portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 
30 FIG. 15 illustrates amino acid sequences of VH regions (H chains) of mutants of monoclonal antibodies, NOK1 to 
NOK3, wherein portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 

FIG. 16 illustrates amino acid sequences of VL regions (L chains) of mutants of monoclonal antibodies, NOK1 to 
NOK3, wherein portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 

FIG. 17 is an FACScan chart illustrating stain patterns of BHK cells, wherein a dotted line represents the case 
35 where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand was added" and a solid line represents 
the case where "a KAY-10 antibody was added". 

FIG. 18 is an FACScan chart illustrating stain patterns of mouse Fas ligand-expressed BHK cells, wherein a dotted 
line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand was added" and 
a solid line represents the case where "a KAY-10 antibody was added". 
40 FIG. 19 is an FACScan chart illustrating stain patterns of L5178Y cells, wherein a dotted line represents the case 
where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand was added" and a solid line represents 
the case where "a KAY-10 antibody was added". 

FIG. 20 is an FACScan chart illustrating stain patterns of human Fas ligand-expressed L5178Y cells, wherein a dot- 
ted line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand was added" 
45 and a solid line represents the case where "a KAY-10 antibody was added". 

FIG. 21 is an FACScan chart illustrating stain patterns of mouse Fas ligand-expressed L5178Y cells, wherein a dot- 
ted line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand was added" 
and a solid line represents the case where "a KAY-10 antibody was added". 

Slippage in peak was observed only in FIG. 18 and FIG. 21 , and this fact demonstrates that the monoclonal anti- 
so body (KAY-10 antibody) against mouse Fas ligand reacts only with the mouse Fas ligand-expressed BHK cells and 
L5178Y cells, and does not react with their parent strains, BHK cells and L5178Y ceils, and the human Fas ligand- 
expressed L51 78Y cells. 

FIG. 22 is an FACScan chart illustrating stain patterns of activated T cells of a Fas ligand-expressed Balb/c mouse, 
wherein a dotted line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand 
55 was added" and a solid line represents the case where "a KAY-10 antibody was added". 

FIG. 23 is an FACScan chart illustrating stain patterns of activated T cells of a Fas ligand-expressed B6 mouse, 
wherein a dotted line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand 
was added" and a solid line represents the case where "a KAY-10 antibody was added". 
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FIG. 24 is an FACScan chart illustrating stain patterns of activated T cells of a Fas ligand-expressed DBA mouse, 
wherein a dotted line represents the case where "no monoclonal antibody (KAY- 10 antibody) against mouse Fas ligand 
was added" and a solid line represents the case where "a KAY- 10 antibody was added". 

FIG. 25 is an FACScan chart illustrating stain patterns of activated T cells of a Fas ligand-expressed C3H mouse, 
5 wherein a dotted line represents the case where "no monoclonal antibody (KAY-10 antibody) against mouse Fas ligand 
was added" and a solid line represents the case where "a KAY-10 antibody was added". 

Slippage in peak was scarcely observed in FIG. 24, and no slippage in peak was observed in FIG. 22. This fact 
demonstrates that the monoclonal antibody (KAY-10 antibody) against mouse Fas ligand weakly or scarcely reacts with 
the Fas ligands of cells derived from the DBA mouse and Balb/c mouse. On the other hand, slippage in peak was 
io observed in FIG. 23 and FIG. 25, and this fact demonstrates that the KAY-10 antibody well reacts with the Fas ligands 
of cells derived from the B6 mouse and C3H mouse. 

FIG. 26 is a graph illustrating the fact that the monoclonal antibody (KAY-10 antibody) against mouse Fas ligand 
has an inhibitory effect on the apoptosis inductbilrty to human Fas-expressed cells that the mouse Fas ligand has. 
FIG. 27 is a graph illustrating the fact that the monoclonal antibody (KAY-10 antibody) against mouse Fas ligand 
is inhibits apoptosis induction activities that various Th1 type T cells have, depending on its concentration. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A Fas ligand (FasL) is a ligand of a Fas antigen (hereinafter may be referred to as "Fas" merely) that is a cell-surface 

20 protein mediating apoptosis. The identification of its gene has revealed that the Fas ligand is a protein consisting of 278 
amino acids with a molecular weight of 31,138. Human, rat and mouse Fas ligands have been identified up to the 
present. The present invention is generally intended for the Fas ligands. Of these, the Fas ligands, the species of which 
are the human and mouse, are particularly preferred. Namely, the present invention relates to monoclonal antibodies 
which specifically react with the respective ligands of human and mouse Fas antigens, and active fragments thereof. 

25 No particular limitation is imposed on the monoclonal antibodies according to the present invention so far as they 
specifically react with a Fas ligand. However, they can preferably inhibit a physiological reaction between a Fas ligand 
and Fas. The antibody, which inhibits the physiological reaction, as used herein means an antibody (neutralizing anti- 
body) which can specifically bind to a binding site of a Fas ligand binding to Fas to prevent the Fas ligand from binding 
to Fas when a Fas ligand-expressed cell or a solubiiized Fas ligand (sFas ligand) binds to a Fas-expressed cell to give 

30 a signal to the effect that the Fas-expressed cell is killed by apoptosis. Namely, when the monoclonal antibody which 
inhibits the physiological reaction of the Fas ligand with Fas is present, the Fas ligand-expressed ceil or sFas ligand fails 
to kill the Fas-expressed cell. 

In addition, the monoclonal antibodies preferably have stronger avidity than that between the Fas ligand and Fas. 
Specifically, the avidity can be determined by using, as an indicator, a chimera molecule (Fas-lg) obtained by binding 

35 Fas to Fc of IgG. This Fas-lg can bind to a Fas ligand with the same avidity as the avidity between the Fas ligand and 
Fas in vivo. Accordingly, if an antibody against the Fas ligand can inhibit the binding of the Fas ligand to Fas at a lower 
concentration than the Fas-lg chimera molecule, in fact, various actions of the Fas ligand in vivo can be effectively inhib- 
ited at a practical level. 

Examples of the monoclonal antibodies according to the present invention, which specifically react with a human 
40 Fas ligand, include respective monoclonal antibodies (NOK1 to NOK5) produced by hybridoma cell lines deposited as 
Accession Nos. FERM BP-5044 (Hybridoma NOK1), FERM BP-5045 (Hybridoma NOK2), FERM BP-5046 (Hybridoma 
NOK3). FERM BP-5047 (Hybridoma NOK4) and FERM BP-5048 (Hybridoma NOK5) in National Institute of Bioscience 
and Human-Technology. Agency of Industrial Science and Technology. On the other hand, examples of the monoclonal 
antibodies against mouse Fas ligand include a monoclonal antibody produced by a hybridoma cell line deposited as 
45 Accession No. FERM BP-5334 (Hybridoma KAY-10) in National Institute of Bioscience and Human-Technology. Agency 
of Industrial Science and Technology. 

Examples of other monoclonal antibodies according to the present invention, which specifically react with a Fas lig- 
and, include antibodies the classes or subclasses of which are mouse lgG 1t mouse IgGaa, mouse IgM and mouse lgG3, 
respectively. 

so The antibodies according to the present invention are useful not only for immunochemical researches, but also for 
immunotherapy, immunodiagnoses and the like. In order to achieve such objects, it is not always necessary to use the 
whole antibody molecule. A part of the molecule may be used so far as it is active. As easily understood by those skilled 
in the art, in some cases, it may be more preferable to use such a part of the molecule. Accordingly, the present inven- 
tion also includes active fragments of the anti-Fas ligand antibodies. An antibody is a homogeneous immunoglobulin 

55 which recognizes a specific antigenic substance. The term "active fragment" means a fragment of an antibody active in 
antigen-antibody reaction. As specific examples thereof, may be mentioned F(ab*)2. Fab\ Fab, Fv and recombinant Fv. 

The F(ab') 2 fragment is one of fragments obtained by digesting an immunoglobulin IgG with pepsin. When IgG is 
subjected to pepsin digestion at a pH near 4.0. it is cleaved at a hinge area of its H chain to produce a fragment having 
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a molecular weight of about 100,000. This cleavage takes place on the C-terminal side away from the disulfide bond 
between H chains. This fragment has two antigen-binding sites and hence can bind to antigens, thereby undergoing 
precipitin reaction and agglutination reaction. The Fab' fragment is a fragment produced by reducing the F(ab*)2 ^9* 
ment with a reagent such as 2-mercaptoethanol and alkylating the reduced product with monoiodoacetic acid, thereby 
s cleaving a disulfide bond between H chains, and having a molecular weight of about 50,000. 

The Fab fragment (antigen-binding fragment) is one of fragments obtained by the papain digestion of IgQ. When 
IgG is subjected to papain digestion in the presence of cysteine, its H chain is cleaved at a site on the N-terminal side 
away from the disulfide bond between H chains in a hinge area, thereby producing two Fab fragments and one Fc frag- 
ment (crystallizable fragment). The Fab fragment is a fragment in which an Fd fragment (V H domain + C H 1 domain) cor- 
10 responding to about a half of the H chain on the N-terminal side is coupled to an L chain by a disulfide bond, said 
fragment having a molecular weight of about 45,000. The Fab fragment has one antigen-binding site. The Fv fragment 
is an antigen-binding fragment composed of a variable region of immunoglobulin heavy chain (V H ) and a variable region 
of immunoglobulin light chain (VJ, said variable regions being coupled to each other by a nonconjugate bond. 

The recombinant Fv fragment can be obtained by sequencing a DNA from a hybridoma which produces a mono- 
15 clonal antibody to determine base sequences which encode V H and L H , respectively, and then integrating these DNA 
fragments in a vector to produce a monovalent active antibody fragment having a structure of V L -Linker-V H . In IgG, Fab 
or F(ab')2. v h and L+j are coupled to each other by an S-S bond. In the recombinant Fv fragment, a linker is inserted 
between V H and L+j so as to take the same configuration as the state coupled by the S-S bond. This fragment may be 
simply called "Fv" in some cases. It may also be called M scFv (single chain FV)". The recombinant Fv fragment may also 
20 be expressed by microorganisms such as Escherichia coii and bacteriophages. 

Although these fragments may be used singly, they may be bound to a substance such as albumin or polyethylene 
glycol to use them in the form of new complexes. In general, such a complex often exhibits its effect up to the maximum 
without being decomposed for a long period of time in vivo. A method of adding the substance such as albumin or pol- 
yethylene glycol to the active fragment is described in. for example, Antibodies, A. Laboratory Manual, Cold Spring Har- 
25 bor Laboratory, 1988. In general, the use of a divalent reaction reagent such as SPDP (product of Pharmacia) permits 
easily binding the active fragment to albumin or the like. 

Humanized antibodies may also be provided by such methods as, for example, a mouse-derived active fragment is 
used to replace a primary structure other than regions (for example, hypervariable regions) necessary to react with a 
Fas ligand in both H chain and L chain by its corresponding primary structure in a human antibody. 
30 The monoclonal antibodies according to the present invention, and the hybridomas separately producing these 
monoclonal antibodies can be produced in accordance with the following process. 

(1) An animal (for example, a rodent such as a mouse) not expressed with a functional Fas molecule is immuno- 
sensitized with cells (for example, COS cells) which have expressed a Fas ligand molecule or Fas ligand. 
35 (2) Antibody-producing cells are prepared from the immunosensitized animal to form a suspension thereof. Splen- 
ocytes or lymphadenocytes are mainly used. However, peripheral lymphocytes may also be used. When spleno- 
cytes are used, the spleen is taken out of the immunosensitized rodent to form a suspension of splenocytes. 

(3) The suspension of the antibody-producing cells is mixed with myeloma cells to fuse both cells. For example, the 
suspension of the splenocytes is mixed with myeloma cells of a mouse in the presence of a hybridization acceler- 

40 ator (for example, polyethylene glycol) to fuse both cells. The cell fusion may be conducted by an electrical treat- 
ment. As the myeloma cells used herein, those (for example. 8-azaguanine-resistant strain) distinguishable from 
the antibody-producing ceils in a subsequent selective culture are used. 

(4) The fused cells are diluted with a medium which does not favor unf used myeloma cells to culture the fused cells, 
thereby sorting hybridomas produced by the fusion of the antibody-producing cell with the myeloma cell. More spe- 

45 cif ically, the fused cells are cultured in a selective medium in which the antibody-producing cells are viable, but the 
myeloma cells are killed, thereby sorting hybridomas produced by the fusion of the antibody-producing cell with the 
myeloma cell. For example, when 8-azaguanine-resistant myeloma cells are used, an HAT medium (hypoxanthine- 
aminopterine-thymidine containing medium) is used. 

(5) Whether antibodies secreted in a culture supernatant containing the hybridomas are against the desired anti- 
50 gen or not is determined using, as an indicator, the fact that the antibodies inhibit the attack of a Fas ligand present 

in a supernatant of Fas ligand-expressed ceils (for example, COS cells) against Fas-expressed cells. 

(6) A series of cells in culture wells in which cells secreting the desired antibodies exist is cloned. The cloning is 
generally performed by the limiting dilution technique. 

(7) A clone from which the desired antibody is secreted is selected. 

55 (8) Cloning is conducted again to establish a hybridoma clone which secretes a monoclonal antibody against the 
desired antigen. 

(9) A monoclonal antibody is prepared from a culture supernatant of the hybridoma or ascites fluid obtained by 
intraperitoneally administering the hybridoma to a mouse (for example, a nude mouse). 
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More specifically, the monoclonal antibodies according to the present invention, and the hybridomas separately 
producing these monoclonal antibodies can be produced in accordance with the following process. 

(1) Preparation of Fas ligand-expressed COS cells: 

5 The gene of a human Fas ligand can be obtained by reference to the sequence described in S. Nagata et ah, 

Int. Immunol. Vol. 6, No. 10, pp. 1567-1574. More specifically, respective complementary DNA primers as to both 
S'-terminal and 3'-terminal sides of the Fas ligand cDNA were synthesized. Based on these primers, an amplifica- 
tion reaction was conducted in accordance with the PCR technique using, as a template, a cDNA prepared from 
human killer T cells and containing a Fas ligand, and the resultant cDNA was then transfected into a vector, PMKh- 

io Neo. This Fas ligand gene-transfected vector was transfected into COS cells (ATCC CRL 1650) in accordance with 
the DEAE-dextran method to prepare human Fas ligand-expressed COS cells. 

(2) Immunosensitization: 

A rodent (for example, MPL Ipr/lpr mouse) is immunosensitized with the Fas ligand-expressed COS cells as an 
antigen. The reason why MPL Ipr/lpr is used is that rodents including mice are observed expressing Fas in many 

75 tissues. Therefore, when a rodent such as a mouse is immunosensitized using, as an immunogen (= an antigen), 
Fas ligand-expressed cells, a signal of death mediated by Fas is inserted, resulting in killing the individual animal. 
It is therefore inconvenient to use such a rodent. As apparent from the report by Dr. Nagata et al. (Nature, Vol. 356, 
pp. 31 4-31 7, 1 992), MPL Ipr/lpr does not express a functional Fas. Therefore, if the MPL Ipr/lpr mouse is inoculated 
with Fas ligand-expressed cells, the mouse is not killed, and so sufficient immunosensitization is feasible. 

20 In addition, a CBA/lpr cg mouse may be used. This mouse normally expresses a Fas antigen. However, since 

the mouse has a point mutation in the intracellular region of the Fas antigen gene, it undergoes transfer aberration 
of an apoptotic signal mediated by Fas. Those skilled in the art may artificially produce Fas-defective mice other 
than these mice in view of the present techniques of molecular biology, of course. 

As described above, the MRL gld mouse is a mouse having a mutation of Fas ligand, so that a Fas ligand can- 

25 not function therein. When this mouse is immunized with cells having a norma! Fas ligand or a Fas ligand molecule, 
an antibody which recognizes a region necessary for the function of the Fas ligand can be obtained. The reason for 
it is that a difference between a normal Fas ligand and a mutant Fas ligand is only one site in terms of amino acid, 
and the MRL gld mouse has a high possibility that it may recognize this difference as an antigen, and so an anti- 
body against the function of the Fas ligand is easy to be produced. Incidentally, as described in the literature by 

so Nagata et al.. Cell, Vol. 76, pp. 969-976 (1994), a difference between the normal Fas ligand and the mutant Fas 
ligand is such that only the No. 273 amino acid in the extracellular domain of a mouse Fas ligand is changed from 
phenylalanine to leucine. 

The various mice described above are suitable for use in providing antibodies against Fas ligand, which were 
produced in this time. In this experiment, the MRL Ipr/lpr mice were used. 
35 (3) The spleen is taken out of the immunosensitized rodent to form a suspension of splenocytes. 

(4) The splenocytes of the immunosensitized mouse are mixed with myeloma cells of a mouse in the presence of 
a hybridization accelerator (for example, polyethylene glycol) to fuse both cells. As the myeloma cells, those (for 
example, 8-azaguanine-resistant strain) distinguishable from the antibody-producing cells in a subsequent selec- 
tive culture are used. 

40 (5) The fused cells are diluted with a medium which does not favor unf used myeloma cells to culture the fused cells, 
thereby sorting hybridomas produced by the fusion of the antibody-producing cell with the myeloma cell. More spe- 
cifically, the fused cells are cultured in a selective medium (for example, an HAT medium) in which the antibody- 
producing cells are viable, but the myeloma cells are killed, thereby selectively culturing hybridomas produced by 
the fusion of the cell producing the intended antibody with the myeloma cell. 

45 (6) The presence of an antibody in a supernatant in each of culture wells separately containing the hybridomas is 
conf irmed using, as an indicator, the fact that the antibodies inhibit the attack of a Fas ligand present in a superna- 
tant of Fas ligand-expressed COS celts against Fas-expressed cells, namely, that killer activity is blocked. More 
specifically, there is a method in which a supernatant in each of culture wells separately containing hybridomas is 
first reacted with the Fas ligand, and a transfectant which expresses a Fas antigen on a cell surface is then used 

so as a target to determine whether the killer activity of the Fas ligand is blocked or not. thereby sorting hybridomas in 
culture supernatants which have blocked the killer activity. As the Fas ligand-expressed cells, for example, Fas lig- 
and-expressed L51 78Y cell may be used. 

(7) After the hybridomas which separately produce the desired antibody are selected, they are monocloned by the 
limiting dilution technique. 
65 (8) A monoclonal antibody is collected from a culture supernatant of the monoclone. 

The monoclonal antibodies according to the present invention are antibodies which specifically react with a Fas lig- 
and. The species of the Fas ligand is preferably the human or a mouse. In Examples which will be described subse- 
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quently, a human Fas ligand gene is used to prepare Fas ligand -expressed COS cells in accordance with a genetic 
engineering technique, thereby obtaining monoclonal antibodies of mouse origin. 

The monoclonal antibody according to the present invention is a monoclonal antibody produced by, for example, 
any one of the hybridoma cell lines deposited as Accession Nos. FERM BP-5044 (Hybridoma NOK1), FERM BP-5045 

s (Hybridoma NOK2), FERM BP-5046 (Hybridoma NOK3), FERM BP-5047 (Hybridoma NOK4) and FERM BP-5048 
(Hybridoma NOK5) in National Institute of Bioscience and Human-Technology, Agency of Industrial Science and Tech- 
nology. On the other hand, the monoclonal antibody against mouse Fas ligand is a monoclonal antibody produced by, 
for example, the hybridoma cell line deposited as Accession No. FERM BP-5334 (Hybridoma KAY-10) in National Insti- 
tute of Bioscience and Human-Technology, Agency of Industrial Science and Technology. 

io The monoclonal antibodies according to the present invention preferably react specifically with a human Fas ligand. 
The monoclonal antibodies according to the present invention preferably also react specifically with a monkey Fas lig- 
and. Accordingly, the monoclonal antibodies according to the present invention can preferably inhibit the physiological 
reaction of a human or monkey Fas ligand with Fas. However, they do preferably not inhibit the physiological reaction of 
a mouse Fas ligand with Fas. A representative example of the inhibition of the physiological reaction between the Fas 

1$ ligand and Fas is the inhibition of apoptosis of Fas-expressed cells induced by a soluble Fas ligand secreted by the Fas 
ligand-expressed cells. 

The monoclonal antibodies according to the present invention can react with an amino acid sequence region set 
forth in SEQ ID NO:31 of SEQUENCE LISTING in the extracellular region of the Fas ligand. 

The monoclonal antibodies according to the present invention can inhibit apoptosis of Fas-expressed cells induced 
20 by a soluble Fas ligand at an apoptosis inhibition rate of at least 90%. The term "apoptosis inhibition rate" as used 
herein means a survival rate of target cells, to which an antibody has been added, in a cytotoxic reaction test in which 
a soluble Fas ligand contained in a 12-fold dilution of a culture supernatant of Fas ligand gene-transfected cells is used 
as an effector molecule, and on the other hand, Fas gene-transfected cells are used as target cells, and both are 
reacted in a reaction system of 100 in a 96-well plate to determine the survival rate of the target cells after 16 hours 
25 using a reagent for detecting viable cell numbers. 

The survival rate (i.e., apoptosis inhibition rate) of the target cells can be enhanced to at least 90% when the mon- 
oclonal antibody is a monoclonal antibody produced by any one of the hybridomas NOK1 to NOK5, the soluble Fas lig- 
and contained in the 12-fold dilution of the culture supernatant of the Fas ligand gene-transfected cells is used as the 
effector molecule in an amount of 25 ^ in terms of such a dilution, the Fas gene-transfected cells (Fas/WR1 9L) are used 
30 as the target cells in an amount of 50 \i\ in terms of Hs solution at a concentration of 2 x 1 0 s cells/ml, and a culture super- 
natant of the hybridoma containing the above monoclonal antibody is used in an amount of 25 to mix all these com- 
ponents with one another, thereby conducting a reaction at 37°C for 16 hours. 

The inhibitory activity of the monoclonal antibodies according to the present invention against apoptosis is higher 
than that of a Fas-lg chimera molecule. More specifically, the monoclonal antibodies according to the present invention 
35 exhibit higher inhibitory activity against apoptosis at a concentration (effective concentration) of 0.01-8 jig/ml than the 
Fas-lg chimera molecule at the same concentration. 

The monoclonal antibodies according to the present invention can affinity-purify a soluble Fas ligand present in a 
culture supernatant of Fas ligand-expressed cells. In addition, the monoclonal antibodies according to the present 
invention can immunoprecipitate Fas ligand molecules on Fas ligand-expressed cell surfaces or soluble Fas ligand mol- 
40 ecules secreted in a culture solution. 

Since the monoclonal antibodies according to the present invention specifically react with a Fas ligand, they can 
serve to elucidate signal transfer mechanism for inducing apoptosis against cells, and a Fas system. In addition, the 
monoclonal antibodies according to the present invention and the active fragments thereof are useful in immunothearpy 
and immunodiagnoses, and industrial fields associated with them. For example, the monoclonal antibody specifically 
45 reacting with a Fas ligand is reacted with cells in blood, and a secondary antibody of a fluorescent marker is further 
bound thereto to measure the conjugate by flow cytometry or a fluorescent microscope, thereby being able to confirm 
that the Fas ligand has expressed in what celts. The binding of the monoclonal antibody according to the present inven- 
tion to a f luorochrome such as FITC or PE can be easily performed in accordance with a method known per se in the 
art. Accordingly, the monoclonal antibodies according to the present invention and the active fragments thereof are use- 
so f ul as reagents for diagnoses. 

When the monoclonal antibody according to the present invention is reacted with tissues and the like taken out of 
a patient suffered from various diseases (for example, an autoimmune disease, rheumatism and hepatitis), what tissue 
Fas ligand-expressed cells exist in can be determined. 

Since the monoclonal antibodies according to the present invention can recognize (react with) a Fas ligand on 
55 human cell surfaces or a soluble Fas ligand and also a Fas ligand on monkey cell surfaces, they are useful in investi- 
gating antibodies for treating various diseases including AIDS and viral hepatitis. In addition, they are very useful in 
screening new remedies because their effects can be monitored. 

The monoclonal antibodies of the present invention against human Fas ligand can inhibit a physiological reaction 
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of a human Fas ligand in that they inhibit the physiological reaction between the Fas ligand and Fas. However, they can- 
not inhibit a physiological reaction of a mouse Fas ligand. Therefore, they are useful in investigation with SGID mice and 
the like. In addition, they are also useful in specifically inhibiting or monitoring the action and the like after human cells 
are transplanted into a mouse. 

5 The monoclonal antibody against mouse Fas ligand according to the present invention does not react with a 

mouse-derived Fas ligand classified in the same type as the type of MHC class II of a mouse immunosensitized with a 
Fas ligand for the purpose of providing such an antibody. The monoclonal antibody against mouse Fas ligand according 
to the present invention recognizes (reacts with) Fas ligands of B6 and C3H mice, but does not recognize a Fas ligand 
of a Balb/c mouse. The monoclonal antibody (KAY- 10 antibody) against mouse Fas ligand of the present invention is 

10 that obtained by immunosensitizing an MAL gld mouse with Fas ligand- expressed COS cells. The type of MHC class II 
of the MAL gld mouse is H-2^ and the types of MHC class II of Balb/c and DBA mice, from which a Fas ligand not react- 
ing with KAY-10 is derived are also H-2 d , and they are the same. On the other hand, the MHC class II of B6 and C3H 
mice from which a Fas ligand reacting with KAY-10 is derived are H-2 b and H-2 k , respectively. 

A Fas ligand in a solution (blood, culture supernatant, body fluids, urine or the like) can be detected (further quan- 

15 trfied) by using a plurality (for example, two kinds) of the monoclonal antibodies according to the present invention in 
combination. A preferable detection method is as follows. One of the plural monoclonal antibodies is immobilized on a 
carrier. The other monoclonal antibody is labeled with a labeled compound. The carrier on which the monoclonal anti- 
body has been immobilized is immersed in a solution of a specimen which is considered to contain a Fas ligand, thereby 
adsorbing the specimen. The adsorbed specimen is then detected by the monoclonal antibody labeled with the labeled 

20 compound. Incidentally, an ELISA plate is preferred as the carrier. 

More specifically, there is mentioned a method in which a purified monoclonal antibody of IgM type is immobilized 
on a plate, and a Fas ligand in a solution is detected by a biotin-labeled monoclonal antibody of IgG type. According to, 
for example, a method in which a purified antibody of IgM type against Fas ligand is immobilized on a plate, and a Fas 
ligand is detected by a biotin-labeled monoclonal antibody of IgG type against Fas ligand, a Fas ligand molecule in a 

25 solution can be detected to a concentration of 1 ng/mi. 

More particularly, a solution of a purified antibody of IgM type, for example, the NOK3 antibody, prepared at a con- 
centration of 10 jig/ml with PBS (phosphate-buffered saline) is placed in an ELISA plate in a proportion of 50 jil/well to 
immobilize the antibody on its bottom. A specimen (sample) which is considered to contain a soluble Fas ligand to be 
measured is diluted to a proper concentration with PBS or 10% FCS • RPM1 1640 medium. This sample is adsorbed on 

30 the plate on which the NOK3 antibody of IgM type has been immobilized. The soluble Fas ligand in the sample thus 
adsorbed is detected by the NOK1 antibody which is another antibody and has been labeled with biotin or the like. 

In this detection method, <D a first antibody is immobilized on a solid phase (for example, plate), @ the remaining 
part, on which the antibody is not adsorbed, is blocked with a blocking agent, ® a sample to be measured is placed to 
be adsorbed on the antibody, and the remainder is washed out, @) a second antibody is labeled with a suitable sub- 

35 stance, and this antibody is further reacted to form a complex of "antibody-substance to be measured (Fas ligand)- 
labeled antibody" on the solid phase, and <§) a fluorescent substance or light absorbing substance, which binds to the 
marker, is added using the marker as an indicator, thereby finally determining its fluorescence intensity or light absorp- 
tion intensity. 

At this time, a standard of the Fas ligand molecule is required. This can be purified by using the monoclonal anti- 
40 body against Fas ligand obtained in this time. More specifically, gene-transfected cells, hFasUL51 78Y, that are L51 78Y 
(mouse T cell line: available from ATTC) into which a human Fas ligand gene has been transfected, are cultured in a 
large amount in a serum-free medium. A culture supernatant is collected from the cell culture solution (to remove ceils 
by centrifugation), and concentrated using a separating membrane or the like. Purification is performed on the basis of 
this concentrated solution. The purification may preferably be carried out by using an affinity column in which the mon- 
45 oclonal antibody against Fas ligand has been immobilized on Sepharose beads. The affinity column can be prepared 
by binding an antibody against Fas ligand to Sepharose beads activated with CNBr (cyanogen bromide). In such a man- 
ner, 2-3 jig of a soluble Fas ligand can be obtained from 1 liter of the culture supernatant of hFasL/L5178Y. 

In addition, a kit for use in detecting a Fas ligand can be provided by using in combination a plurality (for example, 
two kinds) of the monoclonal antibodies against Fas ligand. An example of a kit for use in detecting a soluble Fas ligand 
so according to the present invention includes a kit comprising the following components. 
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Table 1 


© 96-Well microplate 


one plate 


@ Biotinized NOK1 antibody (5 jig/ml) 


5 ml 


® NOK3 antibody (10 ug/ml) 


5 ml 


® Blocking solution (Block Ace diluted to 1/2) 


20 ml 


© AB Complex solution 




Solution A 


2.5 ml 


Solution B 


2.5 ml 


<D Substrate solution 


10 ml 


® Reaction terminating solution 


10 ml 



Of course, the kit may be provided in a state that one of the antibodies has been immobilized on the 96-well micro- 
plate. Besides, the kit may easily take a form that beads on which one of the antibodies has been immobilized are used, 
and the beads are placed in a small test tube to conduct a reaction. The quantitative proportions of the individual com- 
ponents may also be suitably changed. 

Such a kit for detecting a Fas ligand can detect a Fas ligand in a solution containing a Fas ligand molecule at a con- 
centration of at least 0,4325 ng/ml. In addition, the kit according to the present invention can detect a concentration of 
a Fas ligand in the blood of a person attacked by, for example, infectious mononucleosis (IM), systemic lupus erythem- 
atodes (SLE) or hepatitis. Accordingly, these diseases can be diagnosed by using, as an indicator, the fact that the con- 
centration of a Fas ligand in the blood is significantly higher than a normal person. 

The present inventors have determined the amino acid sequences of variable regions of H chains (heavy chains) 
and L chains (light chains) of the monoclonal antibodies (anti-FasL monoclonal antibodies) against human Fas ligand, 
and base sequences of DNAs encoding them. More specifically, respective cDNAs were extracted from hybridomas (for 
example, Hybridoma NOK1 to Hybridoma NOK5) which separately produce the anti-FasL monoclonal antibodies, and 
respective DNAs encoding variable regions (V H ) of the H chains and variable regions (VJ of the L chains were collected 
from these cDNAs in accordance with the PCR technique and mini ge! electrophoresis. After culturing a transformant 
in which each of the DNAs has been inserted, the plasmid DNA was subjected to DNA sequensing by the dye-termina- 
tor method to determine its base sequence. 

In addition, an amino acid sequence, which is encoded by each of the base sequences, was determined from such 
a base sequence, thereby determining the amino acid sequences of the variable regions of each anti-FasL monoclonal 
antibody. Further, these amino acid sequences were investigated in detail to determine the respective amino acid 
sequences of hypervariable regions (CDR1 to CDR3) thereof. These sequences are shown in SEQUENCE LISTING 
which will be described subsequently. 

A site of a monoclonal antibody at which the monoclonal antibody recognizes an antigen is referred to as a variable 
region. In this region, a site binding to the antigen is referred to as a hypervariable region (CDR). The variable region 
contains 3 hypervariable regions. The hypervariable regions are conserved, and the configurations of other portions of 
the variable region are well maintained and exchanged so as to be closer to those of another species, thereby providing 
an antibody according to such another species. For example, mouse antibodies were obtained in Examples which will 
be described subsequently. However, the hypervariable regions of each of these antibodies are conserved, other por- 
tions of the variable region are exchanged to those close to those of the human as much as possible, and the Fc portion 
thereof is exchanged to that of the human, thereby permitting the provision of a humanized antibody. Recently, antibod- 
ies for treatment have been about to shift from mere chimera antibodies (the variable regions thereof have been con- 
served) to antibodies only the hypervariable regions of which have been conserved due to the problem of HAMA. 

The determination of the amino acid sequences of the variable regions of H chains and L chains of the anti-FasL 
monoclonal antibodies, and the base sequences of DNAs encoding them permits the provision of the following mono- 
clonal antibodies or active fragments thereof. 

1. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK1 deposited as Acces- 
sion No. FERM BP-5044 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the hypervariable regions of the H chain extending ® from Ser of the 30th to Asn of the 34th, 
@ from Arg of the 49th to Gly of the 65th and ® from Tyr of the 93th or Ser of the 98th to Tyr of the 109th of the 
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amino acid sequence set forth in SEQ ID NO:1 of SEQUENCE LISTING; and/or (3) the hypervariable regions of 
the L chain extending <J> from Arg of the 24th to Asn of the 34th, ©from Tyr of the 50th to Ser of the 56th and © 
from Gin of the 89th to Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:3 of SEQUENCE LIST- 
ING, or active fragments thereof. 

5 2. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 

inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK2 deposited as Acces- 
sion No. FERM BP-5045 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the hypervariable regions of the H chain extending <J) from Asn of the 30th to Gly of the 34th, 
© from Tyr of the 49th to Gly of the 65th and © from Tyr of the 93th or Tyr of the 98th to Tyr of the 107th of the 

io amino acid sequence set forth in SEQ ID NO:5 of SEQUENCE LISTING; and/or (3) the hypervariable regions of 
the L chain extending ® from Lys of the 24th to Gly of the 39th ? © from Leu of the 55th to Ser of the 61th and © 
from Phe of the 94th or Gin of the 95th to Thr of the 1 02th of the amino add sequence set forth in SEQ ID NO:7 of 
SEQUENCE LISTING, or active fragments thereof. 

3. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
75 inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK3 deposited as Acces- 
sion No. FERM BP-5046 in National Institute of Bioscience and Human-Technology, Agency of Industrie] Science 
and Technology; (2) the hypervariable regions of the H chain extending ® from Ser of the 30th to Asn of the 34th. 
@ from Arg of the 49th to Gly of the 65th and © from Tyr of the 93th or Asp of the 98th to Val of the 105th of the 
amino acid sequence set forth in SEQ ID NO:9 of SEQUENCE LISTING; and/or (3) the hypervariable regions of 

20 the L chain extending (j) from Lys of the 24th to Ser of the 34th, © from Gly of the 50th to Thr of the 56th and © 
from Val of the 89th or Gin of the 90th to Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:29 of 
SEQUENCE LISTING, or active fragments thereof. 

4. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK4 deposited as Acces- 

25 sion No. FERM BP-5047 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the hypervariable regions of the H chain extending <J) from Tyr of the 32th to Asn of the 35th, 
© from Tyr of the 50th to Asn of the 65th and ® from Tyr of the 93th to Tyr of the 107th of the amino acid sequence 
set forth in SEQ ID NO:l 1 of SEQUENCE LISTING; and/or (3) the hypervariable regions of the L chain extending 
G> from Arg of the 24th to His of the 38th, © from Arg of the 54th to Ser of the 60th and © from Gin of the 93th 

30 to Thr of the 101th of the amino acid sequence set forth in SEQ ID NO:13 of SEQUENCE LISTING, or active frag- 
ments thereof. 

5. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK5 deposited as Acces- 
sion No. FERM BP-5048 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 

35 and Technology; (2) the hypervariable regions of the H chain extending <J) from Thr of the 30th to His of the 34th, 
© from Tyr of the 49th to Asp of the 65th and ® from Tyr of the 93th to Tyr of the 1 06th of the amino acid sequence 
set forth in SEQ ID NO:15 of SEQUENCE LISTING; and/or (3) the hypervariable regions of the L chain extending 
(3) from Lys of the 24th to Ala of the 34th, © from Tyr of the 50th to Thr of the 56th and @ from Gin of the 89th to 
Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:1 7 of SEQUENCE LISTING, or active fragments 

40 thereof. 

6. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK1 deposited as Acces- 
sion No. FERM BP-5044 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set forth in SEQ ID 

45 NO:1 (the base sequence set forth in SEQ ID NO:2) of SEQUENCE LISTING; and/or (3) the variable region of the 
L chain consisting of the amino acid sequence set forth in SEQ ID NO:3 (the base sequence set forth in SEQ ID 
NO:4) of SEQUENCE LISTING, or active fragments thereof. 

7. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK2 deposited as Acces- 

50 sion No. FERM BP-5045 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set forth in SEQ ID 
NO:5 (the base sequence set forth in SEQ ID NO:6) of SEQUENCE LISTING; and/or (3) the variable region of the 
L chain consisting of the amino acid sequence set forth in SEQ ID NO:7 (the base sequence set forth in SEQ ID 
NO:8) of SEQUENCE LISTING, or active fragments thereof. 

55 8. A monoclonal antibody which is an antibody against human Fas ligand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK3 deposited as Acces- 
sion No. FERM BP-5046 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; and (2) the variable region of the H chain consisting of the amino acid sequence set forth in SEQ 



11 



nwqnnrm- «-pp 



EP 0 872 488 A1 



ID NO:9 (the base sequence set forth in SEQ ID NO:10) of SEQUENCE LISTING, or active fragments thereof. 

9. A monoclonal antibody which is an antibody against human Fas iigand and has the following features: (1) the 
inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK4 deposited as Acces- 
sion No. FERM BP-5047 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 

5 and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set forth in SEQ ID 

NO:1 1 (the base sequence set forth in SEQ ID NO:12) of SEQUENCE LISTING; and/or (3) the variable region of 
the L chain consisting of the amino acid sequence set forth in SEQ ID NO:13 (the base sequence set forth in SEQ 
ID NO:1 4) of SEQUENCE LISTING, or active fragments thereof. 

10. A monoclonal antibody which is an antibody against human Fas Iigand and has the following features: (1) the 
io inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK5 deposited as Acces- 
sion No. FERM BP-5048 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set forth in SEQ ID 
NO:15 (the base sequence set forth in SEQ ID NO:16) of SEQUENCE LISTING; and/or (3) the variable region of 
the L chain consisting of the amino acid sequence set forth in SEQ ID NO:17 (the base sequence set forth in SEQ 

is ID NO:18) of SEQUENCE LISTING, or active fragments thereof. 

According to the present invention, there are also provided DNAs or RNAs comprising at least a portion encod- 
ing the hypervariabie regions of the H chain or L chain set forth in any one of the above Items 1-5 in the above- 
described monoclonal antibodies or active fragments thereof. 

According to the present invention, there are further provided DNAs or RNAs comprising at least a portion 
20 encoding the variable region of the H chain or L chain set forth in any one of the above Items 6*10 in the above- 
described monoclonal antibodies or active fragments thereof. 

According to the present invention, there are still further provided mutants of the monoclonal antibodies or 
active fragments thereof set forth In the above Items 6-10. Specific examples of these mutants include the following 
mutants. 

25 1 1 . A mutant of a monoclonal antibody which is an antibody against human Fas Iigand and has the following fea- 
tures: (1) the inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK1 depos- 
ited as Accession No. FERM BP-5044 in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set 
forth In SEQ ID NO:19 (the base sequence set forth in SEQ ID NO:20) of SEQUENCE LISTING; and/or (3) the var- 

30 iable region of the L chain consisting of the amino acid sequence set forth in SEQ ID NO:21 (the base sequence 
set forth in SEQ ID NO:22) of SEQUENCE LISTING, or active fragments thereof. 

12. A mutant of a monoclonal antibody which is an antibody against human Fas Iigand and has the following fea- 
tures: (1 ) the inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK2 depos- 
ited as Accession No. FERM BP-5045 in National Institute of Bioscience and Human-Technology, Agency of 

35 Industrial Science and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set 
forth in SEQ ID NO£3 (the base sequence set forth in SEQ ID NO:24) of SEQUENCE LISTING; and/or (3) the var- 
iable region of the L chain consisting of the amino acid sequence set forth in SEQ ID NO:25 (the base sequence 
set forth in SEQ ID NO:26) of SEQUENCE LISTING, or active fragments thereof. 

13. A mutant of a monoclonal antibody which is an antibody against human Fas Iigand and has the following fea* 
40 tures: (1 ) the inhibitory effect on apoptosis being equal to that of an antibody produced by Hybridoma NOK3 depos- 
ited as Accession No. FERM BP-5046 in National Institute of Bioscience and Human-Technology, Agency of 
Industrial Science and Technology; (2) the variable region of the H chain consisting of the amino acid sequence set 
forth in SEQ ID NQ27 (the base sequence set forth in SEQ ID NO:28) of SEQUENCE LISTING; and/or (3) the var- 
iable region of the L chain consisting of the amino acid sequence set forth in SEQ ID NO:29 (the base sequence 

45 set forth in SEQ ID NO:30) of SEQUENCE LISTING, or active fragments thereof. 

According to the present invention, there are yet still further provided DNAs or RNAs comprising at least a por- 
tion encoding the variable region of the H chain or L chain set forth in any one of the above Items 11-13 in the 
above-described monoclonal antibodies or active fragments thereof. 

so [EXAMPLES] 

The present invention will hereinafter be described more specifically by the following Examples. However, the 
present invention is not limited to these examples only. 

55 
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[Example 1] Preparation and characterization of monoclonal antibodies 

(1) Isolation of Fas liaand gene 

s (J) Preparation of primers 

A human Fas ligand gene was isolated on the basis of the report by Nagata et al. More specifically, Xho l-S FasL 
obtained by adding a sequence of 1 8mers of the S end of a human Fas ligand to a sequence of the Xho-I site on the 5' 
end side of human Fas ligand cDNA, and Not1-3' FasL obtained by adding a sequence of 18mers of the 3' end of a 
w human Fas ligand to a sequence of the Notl she on the 3' end side of human Fas ligand cDNA were separately sub- 
jected to DNA synthesis using Model 392 DNA/RNA synthesizer (manufactured by ABI) on a scale of 0.2 pmol. The 
product DNAs were purified in accordance with the protocol to prepare primers for PCR. 

© Preparation of template of Fas ligand cPNA 

is 

A template was prepared from human killer T cells in which a human Fas ligand had been expressed. More specif- 
ically, human kilter T cells were activated with PMA and ionomycin to collect 1 x 1 0 7 cells. The collected cells were sus- 
pended in 1 mi of RNAzolB (product of Cosmo Bio). After 100 pJ of chloroform were further added to the suspension, 
the mixture was left to stand for 30 minutes on an ice bath. Thereafter, a phenol layer was separated from a water layer 

20 by centrrfugation (at 4°C) for 15 minutes at 15.000 rpm to recover only the upper water layer. An equiamount of isopro- 
panol was added to the water layer, and the resultant mixture was left to stand for 30 minutes at -80°C, followed by pre- 
cipitation of RNA by centrifugation (15,000 rpm, 15 minutes, 4°C). After the precipitate thus obtained was centrifugally 
washed once with 1 ml of ethanol, it was suspended in 11 .5 pJ of water subjected to DEPC treatment Added to this 
RNA suspension were 0.5 pi (0.5 mg/ml) of synthetic oligo dT, followed by a heat treatment for 10 minutes at 70°C. The 

25 mixture thus treated was then treated on an ice bath for 5 minutes. 

Thereafter, 4 pi of 5 x RT buffer (product of Stratagene), 1 pm of 1 0 mM dNTP. 2 pi of 0.1 M DTT and 1 pi of Super- 
script RTase (product of Stratagene) were added to conduct a reaction at 42°C for 50 minutes, thereby reversely tran- 
scribing RNA into cDNA, After the reaction mixture was treated at 90°C for 5 minute to deactivate the RTase, it was left 
to stand for 5 minutes on an ice bath. After 1 pi of RNaseH (product of Stratagene) was then added to this sample to 

30 conduct a reaction further for 20 minutes at 37°C, thereby decomposing unnecessary RNA to provide a template for 
cDNA containing Fas ligand. 

<§) PCR 

35 PCR was performed by reference to PCR Experimental Manual (HBJ Press, pp. 75-85) under the following condi- 
tions. 

Namely. 1 pi of 10 mM dNTPmix (product of Pharmacia), 1 pi of Xho I Site-5' human FasL of 18mers (50 pM), 1 pi 
of Not I-3' human FasL of 18mers (50 pM), 4 pi of 10 x PCR buffer (product of Perkin-Elmer), 0.5 pi of Amplitaq TM 
(product of Per kin-Elmer) and 30.5 pi of water were added to 2 pJ of the cDNA produced in Step @ into a solution of 
40 40 pi in total. After this solution was topped with 40 pi of mineral oil (product of Sigma), an amplification reaction was 
carried out by means of a DNA thermal cycler tor PCR (manufactured by PerkirvElmer Japan). More specifically, the 
amplification reaction was carried out under conditions of successively 5 minutes at 94°C. 2 minutes at 55°C. 3 minutes 
at 72°C. 1 minute at 94°C. 2 minutes at 55°C and 10 minutes at 72°C by repeating the treatment between 2 minutes at 
55°C and 1 minute at 94°C 30 cycles. 

45 

<S> Integration into PMKttNeo vector 

After conducting the amplification reaction by PCR, only a water layer was extracted with a mixture of phenol and 
chloroform. Each 1 .0 unit of Xho I and Not I (both, products of Boehringer Co.) were added to the extract thus obtained. 
so and an accessory buffer was added, fol towed by a reaction at 37°C for 16 hours. The reaction mixture was electro- 
phoresed in a 1% agarose gel. A band of about 850 bp corresponding to the Fas ligand was got out of the gel under UV 
irradiation. 

DNA was extracted from this agarose gel using a GENECLEAN II kit (product of BI01 01 , Funakoshi). More specif- 
ically, an accessory Nal solution was added to the gel to incubate the gel at 65°C for 10 minutes, thereby dissolving the 
55 gel in the solution. Glass milk was then added to the solution, and the mixture was rotationally stirred for 5 minutes to 
adsorb DNA on the glass milk. After this glass milk was washed three times with New- WAS H solution, it was suspended 
in 10 pi of a TE buffer. The suspension was incubated at 65°C for 3 minutes, thereby dissolving DNA out of the glass 
milk 
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A PMKitNeo vector in an amount of 1 \ig was then treated with the restriction enzymes Xho I and Not I in the same 
manner as described above to electrophorese it in a 0.75% agarose gel, followed by purification with the GENECLEAN 
II kit 

The Fas ligand cDNA and PMKitNeo vector were then ligated. More specifically, they were mixed so as to give a 
5 molar ratio of the vector to cDNA of 1 :2, and the mixture was subjected to a ligation reaction at 16°C for 1 6 hours using 
a DNA ligation kit produced by Takara Shuzo Co., Ltd. 

® Integration jplQ Es&tMiGl&SQli 

io The reaction mixture obtained in the step <g) was mixed with Escherichia coli competent cells (product of Toyobo) 
to incubate the mixture for 30 minutes on an ice bath and for 40 seconds at 42°C, thereby inserting DNA into 
Escherichia coli. After an SOC medium was added thereto to conduct shaking culture at 37°C for 1 hour, the culture 
was poured into an LB agar medium containing ampicillin to conduct culture at 37°C for 1 day. Thereafter, appeared 
colonies were cultured at 37°C for 1 day in the LB medium, and the resultant plasmid (human Fas ligand-PMKrtNeo) 

is was then recovered by the alkali method. 

(2) Transaction into COS cell 

The transaction of the plasmid (human Fas ligand-PMKrtNeo) into COS cells (ATCC CRL 1650) was carried out in 
20 accordance with the DEAE-dexfran method (Extra Issue of Experimental Medicine. Biomanual Series 4. Gene Trans- 
fection and Analysis of Expression, pp. 16-22, 1994, \bdo-sha). More specifically, DEAE-dextran produced by Armacia 
was used to perform the DEAE-dextran method in a proportion of (the human Fas ligand-PMKrtNeo 5 ug)/(2 x 10 6 COS 
cells), thereby obtaining Fas ligand-expressed COS cells. 

25 (3) Immunosensitizqtion 

A suspension of the Fas ligand-expressed COS cells prepared in the step (2) was intraperitoneaily injected into a 
Balb/c mouse In a proportion of 1 x 10 7 cells/mouse. After a week, the suspension of the Fas ligand-expressed COS 
cells was injected in the same mouse once a week, 3 times in total, thereby immunosensrtizing the mouse. 

30 

(4) Cell fusion 

After 3 days from the final immunization, the spleen was taken out of the mouse. The spleen was minced, filtered 
through a mesh and then suspended in an RPM1 1640 medium (product of Nissui). thereby obtaining 1 x 10 8 spleno- 

35 cytes. The splenocytes and a mouse-derived 8-azaguanine-resistant strain (hypoxanthine-guanine phcsphonbosyl 
transferase defective strain) P3X63Ag8.653 (ATCC CRL 1580) (1 x 10 7 cells) were mixed with each other in a propor- 
tion of about 5:1 , and the resulting mixture was centrifuged (1500 rpm. 5 minutes). 

To the cell pellet thus obtained, 2 ml of a 50% solution of polyethylene glycol 4000 (product of Merck) in an RPMI 
1640 medium were added over 1 minute with stirring on a hot water bath of 37°C. Added to the resulting mixture were 

40 15 ml of an RPM1 1640 medium over 6 minutes with stirring, thereby conducting cell fusion. After the cell fusion, a great 
amount (about 40 ml) of an RPM1 1640 medium was added, and the mixture was centrifuged (1500 rpm, 5 minutes) to 
remove a supernatant. The splenocytes were then adjusted to 1 x 10 6 cells/ml with a 10% FCS (fetal caff serum) -RPM I 
1640 medium (HAT medium) containing hypoxarrthine (100 jiM), aminopterine (0.4 pM) and thymidine (10 uM). 

45 (5) Selection of hvbridoma 

The cell suspension prepared in the step (4) was poured in 200-uJ portions into 10 microplates each having 96 
wells to culture the cells in a C0 2 -incubator controlled at 37°C and C0 2 concentration of 5%. After a week, it was con- 
firmed that only hybridomas formed colonies and proliferated. 

so 

(5) Sorting of hvbrtdomas 

A culture supernatant of the Fas ligand-expressed COS cells was used as an effector molecule, and a transf ectant 
which expresses a Fas antigen on a cell surface was used as a target to sort out hybridomas in the culture supernatants 
55 which blocked the killer activity of the Fas ligand molecule against the transfectant. 
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(^ Preparation of soluble Fas lioand molecule 

A soluble Fas ligand molecule present in the culture supernatant of the Fas ligand-expressed COS cells was used 
as the Fas ligand molecule. More specifically, after Fas ligand-PMKIT neo was transfected into COS cells by the DEAE- 
5 dextran method, the cells were cultured with 100 ml of a 10% FCS-DME medium for a week, followed by collection of a 
culture supernatant thereof. The supernatant was sterilized through a filter having a pore size of 0.45 urn, thereby pro- 
viding it as the soluble Fas ligand molecule. 

© Preparation of target cells 

10 

WR19L cells in which a human Fas gene had been transfected were used as the target cells. The transfection of 
the human Fas gene into WR19L (ATCC TIB52) was performed in accordance with a method known perse in the art. 
More specifically, the cells were prepared by reference to literature by Hanabuchi et al. (Prac. Natl. Acad. Sci. USA, Vol. 
91, No. 1 1, pp. 4930-4934. 1994). The Fas-WR19L cells thus obtained were cultured and adjusted to 2 x 10 5 cells/ml 
is with a 1 0% FCS • RPM I medium. 

© Screening assay 

The soluble Fas ligand molecule prepared in the step CD was first diluted to 1/12 with a 10% FCS-DME medium. A 
20 96-well flat-bottomed plate (manufacture by Corning) was used to add 25 pi of the diluted solution and 25 of the cul- 
ture supernatant of the hybridoma to each well, followed by incubation at 37°C for 1 hour. Thereafter, the Fas-WR19L 
cells prepared in the step @ were added in a proportion of 50 uJ/weli and incubated for 12 hours under conditions of 
37°C and 5% C0 2 . 

An Alamar Blue™ assay kit (product of Kanto Chemical Co.) was used to determine survival cell rate (regarding a 
2s control containing no antibody or Fas ligand as 100%), thereby selecting hybridomas in wells which inhibited the killer 
activity of the soluble Fas ligand molecule against the Fas-WR19L cells. 

(7) GlQning 

30 The arrtibody-producing cells (hybridomas) were separately poured into wells of a 96-well microplate by the limiting 
dilution technique so as to give a cell concentration of one cell/well to culture each cell. After culturing for 10 days, the 
proliferation of a single colony could be confirmed. Therefore, the process of detecting the antibody by the blocking of 
killer activity was performed again. As a result, clones reacting specifically with the Fas ligand were obtained. An anti- 
body was recovered from a culture supernatant containing the hybridoma of a monoclone, thereby obtaining a mono- 

35 clonal antibody which specifically reacts with the intended Fas ligand. 

The thus-obtained hybridomas which separately produce a monoclonal antibody were named H NOK\ Examples 
thereof may include hybridoma cell lines deposited as Accession Nos. FERM BP-5044 (NOK1). FERM BP-5045 
(NOK2), FERM BP-5046 (NOK3), FERM BP-5047 (NOK4) and FERM BP-5048 (NOK5) in National Institute of Bio- 
science and Human-Technology, Agency of Industrial Science and Technology. 

40 

(8) GharaaeriaatiQn of monoplQnal antibody 
Characterization © (staining of FasL-expressed cell) 

45 Whether an antibody produced by the thus-obtained hybridoma. for example, the cell line NOK5. reacts with a Fas 
ligand expressed on a cell surface or not was investigated by comparing the Fas ligand-expressed L5178Y cells with 
the L51 78Y cells (ATCC CRL 1 723) which are a parent strain thereof. 

A method of transfecting a human Fas ligand gene into L51 78Y (preparing FasL-L51 78Y) is as follows. 
Namely, each 1.0 unit of restriction enzymes, Xho I and Not I (both, products of Boehringer Co.) were added to 1 
so ng of the human Fas ligand gene integrated into PMKit Neo, and an accessory buffer was added, followed by a reaction 
at 37 P C for 2 hours. The reaction mixture was electrophoresed in a 1% agarose gel. A band of about 850 bp corre- 
sponding to the Fas ligand was got out of the gel under UV irradiation. 

DNA was extracted from this agarose gel using a GENECLEAN II kit (product of Bid 01 , Funakoshi). More specif- 
ically, an accessory Nal solution was added to the gel to incubate the gel at 65°C for 10 minutes, thereby dissolving the 
55 gel in the solution. Glass milk was then added to the solution, and the mixture was rotationally stirred for 5 minutes to 
adsorb DNA on the glass milk. After this glass milk was washed three times with New-WASH solution. It was suspended 
in 10 m' of a TE buffer. The suspension was incubated at 65°C for 3 minutes, thereby dissolving DNA out of the glass 
milk. A BCMGS n eo vector in an amount of 1 ug was then treated with the restriction enzymes Xho I and Not I in the 
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same manner as described above to electrophorese it in a 0.75% agarose gel, followed by purification with the GENE- 
CLEAN II kit 

The Fas ligand cDNA and BCMGS neo vector were then ligated by mixing them so as to give a molar ratio of the 
vector to cDNA of 1:2, and subjecting the mixture to a ligation reaction at 16°C for 16 hours using a DNA ligation kit 
s produced by Takara Shuzo Co., Ltd. 

The reaction mixture thus obtained was mixed with Escherichia coti competent cells (product of Toyobo) to incubate 
the mixture for 30 minutes on an ice bath and for 40 seconds at42°C, thereby inserting DNA into Escherichia coli. After 
an SOC medium was added thereto to conduct shaking culture at 37°C for 1 hour, the culture was poured into an LB 
agar medium containing ampicillin to conduct culture at 37°C for 1 day. Thereafter, appeared colonies were cultured at 
10 37°C for 1 day in the LB medium, and the resultant plasmid (human Fas !igand-BCMGS neo ) was then recovered by the 
alkali method. 

The transfection of this human Fas ligand-BCMGS neo into L5178Y cells was carried out in a proportion of (the 
human Fas ligand-BCMGS nGO 1 ug)/(1 x 10 6 L5178Y cells) in accordance with the electroporation method under con- 
ditions that a Gene Pulser (manufacture by Bio-Rad) was used at 296 V and 960 uF. The cells were suspended again 

75 in 5 ml of a 10% FCS • RPM1 1640 medium. The suspension of the cells was poured into a 6-well plate to conduct cul- 
ture. At this time, G418 (product of GIBCO) was added so as to give a concentration of 0.4 mg/ml. After 10 days from 
the culture, colonies were obtained, so that cells were cloned by the limiting dilution technique. A clone having the high- 
est human Fas ligand mRNA content was sorted from the thus-obtained clones by the northern hybridization technique 
and cultured. The ceils thus obtained were regarded as the Fas ligand-L5l 78Y cells. 

20 The L51 78Y cells and Fas ligand-L5178Y cells were separately adjusted to 1 x 10 6 cells/ml with PBS. These cells 
(each, 1 x 10 6 cells) were placed into tubes (Falcon No. 2008). Then, 100 ul of a culture supernatant of Hybridoma 
NOK5 were placed to conduct a reaction for 30 minutes on a water bath. The reaction mixtures were then centrifugally 
washed (1500 rpm, 1 minute, twice) with PBS, and 1 pJ of FITC-anti-mouse Ig's (product of Cosmo Bio/Cappel) was 
added to conduct a further reaction for 20 minutes on an ice bath. After the reaction, the reaction mixture was centrif u- 

25 gaily washed twice with PBS and suspended in 200 uJ of PBS, followed by determination by means of an FACScan. 

As a result, it was revealed that the antibody produced by NOK5 reacts with the Fas ligand-expressed L51 78Y cells, 
but does not react with the L51 78Y cells of the parent strain thereof as illustrated in FIGs. 1 to 3. Namely, as illustrated 
In FIGs. 2 and 3, the stain patterns of the parent L51 78Y cell strain do not differ from each other irrespective of the addi- 
tion of the NOK5 antibody. As illustrated in FIG. 1, however, the stain patterns of the Fas ligand-L5178Y cells clearly 

30 differ from each other depending on whether the NOK5 antibody is added or not. 

The use of the cell lines of NOK1 to NOK4 achieved the same results as those in the above-described NOK5. 

Characterization © (determination of subclass) 

36 Subclasses of monoclonal antibodies produced by the hybridomas NOK1 to NOK5 were determined. 

The subclasses were determined by using MAB typing kits (products of PharMingen Co.) in accordance with the 
accessory protocol. As a result, the subclasses of NOK1, NOK2. NOK3, NOK4 and NOK5 were mouse IgGj, mouse 
lgG 2a . mouse IgM, mouse lgG 3 and mouse IgG^, respectively. 

40 Characterization (g) 

As described above, the Alamar Blue™ assay kit (products of Kanto Chemical Co.) was used to determine the sur- 
vival cell rate, thereby selecting hybridomas in wells which inhibited the killer activity of the soluble Fas ligand molecule 
against the Fas-WR19L cells. When the measurement was carried out in accordance with the method described above 
45 in the step (6) the monoclonal antibodies separately produced by the hybridomas NOK1 to NOK5 inhibit the 

killer activity of the soluble Fas ligand molecule against the Fas-WR19L cells at a high rate of at least 90%, preferably 
at least 98% as shown in the following Table. Namely, the apoptosis inhibition rates of these antibodies are at least 90%, 
preferably at least 98%. 

50 

Table 2 



Clone 


Survival rate 


No addition of any antibody 

Addition of culture supernatant of NOK1 

Addition of culture supernatant of NOK2 


3.5% 
99.3% 
105.2% 
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Table 2 (continued) 



Clone 


Survival rate 


Addition of culture supernatant of NOK3 
Addition of culture supernatant of NOK4 
Addition of culture supernatant of NOK5 


101.0% 
109.8% 
98.2% 



[Example 2] Characterization erf monoclonal antibodies 

10 

The characteristics of the respective monoclonal antibodies secreted by the hybridomas NOK1 to NOK3 were fur- 
ther investigated by the following methods. 

(1) Preparation of purified antibodies 

75 

(3) Each of the hybridomas NOK1 to NOK3 was proliferated to 3 x 10 7 cells in an RPM1 1640 medium containing 
10% FCS. The 3 x 10 7 cells were prepared on a scale that 30 ml of the culture solution was placed in a 75-cm 2 
flask (product of Falcon) to conduct cell culture. Specifically, the culture was started at a concentration of 2 x 10 s 
cells/ml. and cells were collected when reaching a concentration of 1 x 10 6 cells/ml. 
20 © In each of NOK1 to NOK3, the hybridoma thus collected was suspended in 1 .5 ml of PBS. and 0.5 ml (corre- 
sponding to 1 x 10 7 cells) of the suspension was intraperitoneally administered to nude mice. After breeding for 10 
days, ascites fluid stored in their abdominal cavities was collected. 

@ The amounts of the ascites fluid collected were 6.9 ml/mouse for NOK1, 6.7 ml/mouse for NOK2 and 7.4 
ml/mouse for NOK3. Each 10 ml of the ascites fluid were used to purify its corresponding monoclonal antibody. 

25 @ The purification was started from the salting-out with ammonium sulfate in which 10 ml (equiamount) of satu- 
rated ammonium sulfate were added dropwise to the ascites fluid to mix them. After the mixture was stirred at 4°C 
for 2 hours, it was centrifuged for 15 minutes at 10,000 g. After removing the resultant supernatant the precipitate 
was dissolved in 5 ml of PBS. The solution was dialyzed against 3 liters of PBS for 1 day. 
<§> With respect to NOK1 and NOK2, after each dialyzed sample was recovered, only IgG adsorbed on protein G 

30 was purified using a Protein G column (manufactured by Pharmacia) by an FPLC system. This sample was further 
dialyzed against PBS for a day. On the next day, the quantification of protein concentration and the purity test 
thereof were performed. With respect to NOK3, after the dialyzed sample was recovered, it was subjected to gel 
filtration using a Superdex 200 (product of Pharmacia) column for gel filtration by an FPLC system, and IgM come 
out in the void volume was collected. The IgM thus collected was also investigated as to the quantification of protein 

35 and purity thereof. 

The quantification of protein was conducted using a protein assay reagent produced by Bio- Rad, and the purity was 
determined by conducting SDS electrophoresis under reducing conditions. Thereafter, each of the antibodies NOK1 to 
NOK3 was adjusted to 1 mg/ml with PBS and then sterilized through a filter having a pore size of 0.2 nm. 

40 

(2) Cytotoxic reaction 

Preparation of soluble Fas lioand molecule 

45 A soluble Fas ligand molecule present in the culture supernatant of the Fas ligand-expressed COS cells was used 
as the Fas ligand molecule. More specifically, after Fas ligand-PMKit N eo was transfected into COS cells by the DEAE- 
dextran method, the cells were cultured with 100 ml of a 10% FCS- DM E medium for a week, followed by collection of a 
culture supernatant thereof. The supernatant was sterilized through a fitter having a pore size of 0.45 jim, thereby pro- 
viding it as the soluble Fas ligand molecule. 

50 

©Preparation of antibody against Fas ligand 

With respect to each of the respective antibodies produced by the hybridomas NOK1 to NOK3, 13 solutions of dif- 
ferent concentrations were prepared with a 10% FCS-RPMI 1640 medium. The concentrations of the antibody were 32 
55 fig/ml, 16 jig/ml, 8 jig/ml, 4 jig/ml, 2 iil/ml, 1 jig/ml, 0.5 jig/ml, 0.25 jig/mi, 0.125 \ig/m\, 0.0625 jig/ml, 0.03125 ug/rnl, 
0.01 5625 pg/ml and 0.0078125 iig/ml. The solutions of these concentrations were separately prepared by 1 ml. 

Incidentally, these antibodies were separately placed in 100 \i\ of a reaction system in an amount of 25 \x\ corre- 
sponding to a fourth of the original volume. Therefore, the final effective concentration of each solution amounted to a 
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fourth of its corresponding original concentration. 
® Preparation of Fas-la 

s How to prepare Fas-lg is described in detail in the literature by Yagita and Okumura who are co-inventors of the 

present application, et al. (Hanabuchi et al., Proc. Natl. Acad. Sci. USA, Vol. 91 , No. 1 1, pp. 4930-4934, 1994). In this 
embodiment, the same method as in such literature was used. 

More specifically, sequences of both ends of a region corresponding to an extracellular domain of Fas as to Fas 
cDNA were used as primers for PCR. Based on these primers, the extracellular domain of Fas was amplified by PCR 

10 to subclone it to a vector, pBluescript II, in which Fc of human immunoglobulin IgG had been transfected. Thereafter, a 
Fas-lg fragment was recovered from this vector and integrated into a CDM8-expressed vector. The Fas-lg/CDM8 vector 
was transfected into COS cells to culture the cells. After about 1 0 days, a culture supernatant was collected, The culture 
supernatant was purified using a Protein A Sepharose beads column (product of Pharmacia). The purified supernatant 
was dialyzed against PBS, adjusted to 1 mg/ml and then sterilized through a fitter having a pore size of 0.2 urn. As with 

is the antibodies NOK1 to NOK3 against Fas ligand, this Fag-lg was prepared into 13 solutions of different concentrations 
ranging from 32 ug/ml to 0.0078125 ng/ml. 

® Preparation of target ce|| 

20 WR19L cells in which a human Fas gene had been transfected were used as the target cells. The transfection of 
the human Fas gene into WR19L (ATCC TIB52) was performed in accordance with a method known perse in the art. 
More specifically, the cells were prepared by reference to literature by Yagita and Okumura who are co-inventors of the 
present application, and by Hanabuchi et al. (Proc. Natl. Acad. Sci. USA. Vol. 91, No. 11, pp. 4930-4934, 1994). The 
Fas-WR19L cells thus obtained were cultured and adjusted to 2 x 10 5 cells/ml with a 10% FCS * RPMI medium. 

25 

© Cyto toxic reac ti o n 

The soluble Fas ligand molecule prepared in the step CD was first diluted to 1/12 with a 10% FCS-DME medium. A 
96-weil flat-bottomed plate was used to add 25 uJ of the diluted solution to each well. The solutions of the antibodies 

30 NOK1 to NOK 3 against Fas ligand and Fas-lg, which had the respective concentrations, were then added to each 3 
wells in a proportion of 25 uJ/well. Thereafter, each well was incubated for 1 hour under conditions of 37°C and 5% C0 2 . 
Thereafter, the Fas-WR19L cells prepared in the step <§) were added in a proportion of 50 ^l/well and incubated for 12 
hours under conditions of 37°C and 5% CO z . Thereafter, 10 pJ of 1/10 vol Alamar Blue™ (available from Cosmo-Bio) 
was placed in each well, followed by a further incubation for 4 hours under conditions of 37°C and 5% C0 2 . Thereafter, 

3s a Fluoroscan II (manufactured by Titertec) fluorescent microplate reader was used to measure fluorescence. 

A culture prepared by adding 50 nl of a 10% FCS-RPMI 1640 medium to a well containing 50 uJ of Fas-WR19L 
cells, but containing none of the soluble Fas ligand, antibody and Fas-lg was regarded as a control for the survival rate 
of 100%. while a culture prepared by adding 25 uJ of a 10% FCS-RPM1 1640 medium and 50 »J of Fas-WR19L cells to 
25 ul of the soluble Fas ligand was regarded as a control for apoptosis. The results are shown in FIG. 4. 

40 As illustrated in FIG. 4. it was demonstrated that all the monoclonal antibodies NOK1 to NOK3 neutralize (inhibit) 
the apoptosis induction activity of the soluble Fas ligand against the Fas-expressed cells depending on their concentra- 
tions. In addition, with respect to their inhibitory effects, it was revealed from FIG. 4 that the monoclonal antibodies 
according to the present invention exhibit higher inhibitory activities against apoptosis at a concentration (effective con- 
centration) of 0.01-8 jag/ml than the Fas-lg chimera molecule at the same concentration. Namely, it was demonstrated 

45 that the monoclonal antibodies according to the present invention have higher affinity for Fas than Fas-lg and are more 
effective. 

It is easily considered from this fact that rf any one of the monoclonal antibodies NOK1 to NOK3 exists in the vital 
body, a Fas ligand binds to the monoclonal antibody rather than Fas, so that the physiological reaction between Fas and 
the Fas ligand can be satisfactorily inhibited. 

so 

[Example 3] Immunoprecroitation of Fas lioand molecule 

Whether the monoclonal antibody against Fas ligand thus obtained can immunoprecipitate Fas ligand molecules or 
not was confirmed. 

55 

0 Fas ligand- LSI 78 Y cells, in which a human Fas ligand had been transfected. were adjusted with 1 ml of a 10% 
FCS-DME medium containing neither cysteine nor methionine so as to give a concentration of 1 x 10 6 cells/ml. 
35 S-CyS/Met (Translabel; product of ICN Biomedical Inc.) was added to this cell solution so as to give a concentra- 



18 



EP 0 872 488 A1 



tion of 3.7 MBq/ml to culture the cells at 37°C for 16 hours in a 24-weli plate. Thereafter, a culture supernatant was 
collected, and a usual 10% FCS • DME medium containing both cysteine and methionine was added to the cells to 
culture them further for 4 hours. 

@ After collecting cells, 1 ml of a lytic solution (0.5% Triton X-100. 20 mM Tris-HCI pH 7.6. 150 mM NaCI. 10 >iM 
5 PMSF, 50 ug/ml trypsin inhibitor) was added to lyse the cells. The lysis was carried out by leaving the mixture to 

stand for 30 minutes on an ice bath. Thereafter, the mixture was centrifuged for 15 minutes at 15,00 rpm to collect 
a supernatant of the lytic solution in which the cells had been lysed. 

As a control, preclear was first conducted with Sepharose beads, to which mouse IgG had been bound, for the cul- 
10 ture supernatant obtained in the step 0 and the supernatant of the lytic solution obtained in the step @. More specif- 
ically. 100 uJ of the IgG bound beads were added to each of the supernatants to conduct a reaction at 4°C for 1 6 hours. 
The beads were removed by centrifugation, thereby removing substances nonspectftcally binding to IgG. 

Thereafter. 100 *il (amount of beads: 50 uJ) of Sepharose beads, to which a purified antfcody of NOK1 had been 
bound, were added to the supernatant to conduct a reaction further for 16 hours at 4°C. A portion not adsorbed on the 
75 beads was removed by centrifugation. and the beads were cerrtrrfugally washed twice with the lytic solution. Added to 
the thus-washed beads were 20 uJ of a reducing sample buffer for SDS-PAGE to boil them for 5 minutes. Thereafter, 
10-20% concentration-gradient gel was used to conduct electrophoresis. After the electrophoresis, the gel was taken 
out and incubated for 30 minutes by Amplify™ (product of Amersham Japan). Thereafter, the gel was dried and exposed 
with an X-ray film. As a result, a membrane Fas ligand molecule of about 40 kd and a soluble Fas ligand molecule of 
20 about 27 kd were detected from the cell sample (Cell) and the cell culture supernatant (Sup), respectively, as illustrated 
in FIG. 5. When control mouse IgG-Sepharose beads (clg) were used as a control in place of NOK1 -Sepharose beads, 
detection was infeasible. As a result, it was found that the monoclonal antibody NOK1 can immunopreciprtate the Fas 
ligand molecules. 

25 [Example 4] Quantification of soluble Fas liaand 

Whether the combination of the antibodies against Fas ligand permits the quantification of a soluble Fas ligand or 
not was investigated. 

30 (j) preparation Of soluble f as li g an d 

Human Fas ligand-L5178Y cells were cultured in a large amount in a serum-free medium Excell 300™ (product of 
JRH Biociences). More specifically, the Fas ligand- L51 78 Y cells at a concentration of 1 x 10 6 cells/ml were cultured in 
an amount of 30 liters in total using 30 1 -liter Culturebags (manufacture by Sekisui). The culture was conducted for 5 

36 days, and supernatants were then collected by centrifugation at 1 ,000 g for 1 5 minutes. Thereafter, the collected super- 
natant was concentrated to 300 ml by means of a Minitan™ (manufacture by Millipore). 

The concentrated culture supernatant of the Fas ligand-L51 78Y cells was purified through a column made of 
NOK1 -Sepharose beads. The purification was conducted by connecting the column to FPLC to adsorb 300 ml of the 
concentrated culture supernatant on the beads and then fully washing the column, followed by elution with 0.1 M gly- 

40 cine-hydrochloric acid at pH 3.0. After the eluate was dialyzed against PBS, a portion of the dialyzate was subjected to 
SDS-PAGE. and the gel was silver-stained to confirm that it was a single band. Thereafter, the amount of protein was 
determined with a protein assay reagent produced by Bio-Rad. In this culture. 10 ng of a soluble Fas ligand were 
obtained. This was used as a standard soluble Fas ligand. 

45 @ Biotinization of NOK1 

The monoclonal antibody NOK1 was labeled with biotin. The labeling was performed in accordance with a method 
known perse in the art. Namely, the monoclonal antibody NOK1 adjusted to 10 mg/ml with PBS was dialyzed against 
a 0.1 M carbonate, pH 9.2, buffer to conduct buffer exchange. 
so To 1 ml of this antibody solution were added 0.2 ml of a solution of 1 mg of NHS-LC-Biotin (product of Pierce Com- 
pany) in 1 ml of the same carbonate buffer to conduct a reaction for 1 hour at room temperature. The reaction mixture 
was dialyzed for a day against PBS. The thus-obtained product was used as biotinized monoclonal antibody NOK1 . 

@ Sandwich ELISA technique (quantification of soluble Fas liaand) 

55 

The quantification of the soluble Fas ligand was performed in accordance with the protocol of the sandwich ELISA 
technique described below. A soluble Fas ligand molecule was used as a sample to prepare a standard calibration 
curve. 
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1) The NOK3 antibody (a purified antibody diluted to 10 *ig/ml with PBS) was added to a 96-well ELISA plate (No. 
MS-8996F manufactured by Sumitomo Bakelite) in a proportion of 50 nl/well. This plate was left to stand for 16 
hours at 4°C to immobilize the monoclonal antibody NOK3 on its bottom. The monoclonal antibody NOK3 may be 
immobilized on the bottom by leaving the plate over for 4 hours at 37°C. 

2) The solution of the NOK3 antibody used in the immobilization was thrown out, and Block Ace (product of Dain- 
ippon Pharmaceutical) diluted to 1/2 with PBS was poured in portions of 200 ^l/well into wells to conduct blocking. 
This treatment was conducted by leaving the plate to stand for 2 hours at 37°C. 

3) The blocking solution was thrown out, and the solution of the soluble Fas ligand was poured in portions of 50 
^I/well into the wells so as to give concentrations of 7 ng/ml, 3.5 ng/ml, 1 .75 ng/ml, 0.875 ng/ml and 0.4325 ng/ml. 
followed by a reaction at room temperature for 1 hour. 

4) After 1 hour, the plate was washed 5 times with PBS containing 0.05 % Tween 20, and the biotinized monoclonal 
antibody NOK3, which had been diluted to 5 ng/ml with 0.05 % Tween 20/PBS containing 5% mouse serum, was 
poured in portions of 50 ^I/well into the wells to conduct a reaction further for 1 hour at room temperature. 

(5) The plate was washed 5 times with 0.05% Tween 20/PBS likewise, and an AB Complex solution (product of Vec- 
tor Company) diluted to 1/150 with 0.05% Tween 20/PBS was poured in portions of 50 jil/well into the wells to con- 
duct a reaction further for 1 hour at room temperature. 

(6) After the plate was washed 5 times with 0.05% Tween 20/PBS, a 0.1 M citric acid-sodium phosphate (pH 5.0) 
buffer containing 1 mg/ml of o-phenylenediamine (product of Wako Pure Chemical Industries, Ltd.) and 0.03% 
aqueous hydrogen peroxide was poured in portions of 100 ui/well into the wells to conduct a reaction for about 20 
minutes at room temperature. 

7) Thereafter, 2N sulfuric acid were placed in a proportion of 100 nl/well in the wells to stop the reaction, thereby 
measuring absorbance values at 490 nm by a microplate reader (manufactured by Bio-Rad). 

As a result, the soluble Fas ligand was able to be quantified. A standard curve at this time is illustrated in FIG. 6. 
As illustrated in FIG. 6. it was clarified for the first time that this method permits the detection of the soluble Fas lig- 
and at a concentration ranging from 7 ng/ml to 0.4325 ng/ml. 

[Example 5] Quantification of Fas ligand In serum 

Sera of patients suffered from diseases described below were actually used to quantify a Fas ligand in the sera in 
accordance with the protocol of the sandwich ELISA described in Example 4. The method was as follows. Following the 
step © of 3) in Example 4, measurements were conducted by using the standard of the soluble Fas ligand, and sera 
from patients of IM (infectious mononucleosis), SLE (systemic lupus erythematodes), apla (aplastic anemia), GVHD 
(graft-versus-host disease), VAHS (virus-associated hemophagocytic syndrome) and hepatitis and a normal person, 
thereby quantifying a Fas ligand in the respective sera in comparison with the standard of the soluble Fas ligand. The 
results are illustrated in FIG. 7. According to this method, it was revealed from FIG. 7 that the concentrations of the Fas 
ligand in the sera from the patients of IM, SLE and hepatitis are higher than that of the normal person, and so it was 
clarified for the first time that the diagnoses of these diseases can be conducted by this method. 

[Example 6] Investigation as to reactivity to monk ey Fas liaand 

Five milliliters of peripheral blood were collected from a rhesus monkey using a heparinized syringe. After the blood 
was diluted to 1/2 with PBS. its lymphocyte fraction was recovered by the specific gravity centrifugation using Separate 
L These monkey peripheral blood mononuclear lymphocytes were cultured for 2 days in a 10% FCS^RPMI 1640 
medium containing 1 0 ^ml of Con A to activate them. Thereafter, the cells were recovered by centrifugation. and then 
cultured further for a week in a 10% FCS- RPMI 1640 medium containing 50 units/ml of human IL-2 (interleukin-2). 
After a week, PMA and ionomycin were added to give concentrations of 10 ng/ml and 500 ng/ml, respectively, to acti- 
vate the cells further for 4 hours. At this time. BB94 (matrix protease inhibitor) was added in a proportion of 10 ^iM at 
the same time. The Fas ligand was expressed in a large amount on the lymphocytes by these activation processes. 
After 4 hours, the cell were collected to analyze them by flow cytometry. After collecting the ceils, the number of cells 
was first counted to adjust the cells to 1 x 10 6 cells/ml with PBS. Thereafter, the cells were placed in portions of 1 ml 
into tubes (Farcon No-2008), and 100 *il of control PBS, 1 ul of NOK1 antibody (100 fil of one diluted to a concentration 
of 10 >ig/uJ with PBS), 1 u,g of monoclonal antibody NOK2 (similarly, 100 \i\ at a concentration of 10 jig/ml) and 1 ug of 
monoclonal antibody NOK3 (similarly, 100 jil at a concentration of 10 jig/ml) were separately placed in the tubes, 
thereby conducting a reaction for 30 minutes on an ice bath. 

After the respective cultures were centrffugally washed twice with PBS, 1 uJ of PE-anti-mouse lg*s were placed in 
the tubes to conduct a reaction further for 30 minutes on the ice bath. After the cultures were washed with PBS and 
separately suspended in 200 pj of PBS, they were analyzed by FACScan. 
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As a result, as illustrated in FIG. 8, peaks of fluorescence intensity as to all the monoclonal antibodies NOK1 to 
NOK3 appeared at different places from the control. Namely, it was clarified that the respective antibodies react with the 
Fas Hgand on monkey cell surfaces. 

5 [Exampl e 7] Inhibitory eff ect on the action of mouse Fas liaand 

Mouse Fas ligand gene-transfected cells, mFasL/L51 78Y, were used in place of the human Fas ligand gene-trans- 
fected cells, hFasL/LSI 78Y, to carry out an investigation. The investigation was conducted by using a cytotoxic reaction 
test making use of 51 Cr. The protocol thereof will hereinafter be described. 

10 

(D Preparation of effector ceils 

hFasL/L5178Y and mFasL/L5178Y (prepared in the same process as in the hFasLA.51 78Y) were separately col- 
lected from cufturing flasks to adjust them 1 x 10 6 cells/ml with a 10% FCS • RPM1 1640 medium. 

15 

© Preparation of target cells 

With respect to hFas/WR in which a human Fas gene had been transfected, and WR which is a parent strain 
thereof, 100 uJ of cultures containing 5 x 10 6 cells/ml were separately prepared in a 10% FCS - RPMI 1640 medium. 
20 Na 2 51 Cr0 4 (product of ICN) was then added in an amount of 3.7 MBq (100 uJ at 37 MBq/ml) to the cultures to incubate 
them at 37°C for 1 hour. Thereafter, the cultures were cerrtrifugally washed 3 times with a 10% FCS-RPMI 1640 
medium and then diluted to 1 x 10 5 cells/ml with the same medium. 

@ Cytotoxic reaction 

25 

The effector cell samples were separately placed in 96-well • Muttiplate U Bottoms (product of Corning) in a propor- 
tion of 100 uJ/well. Culture supernatants of the hybridomas NOK1 to NOK3 were used as respective monoclonal anti- 
bodies against Fas ligand, and these were poured in a proportion of 40 jit/well into wells. Those containing no antibody 
were used as a control. In order to conduct controls of 100% survival and 100% death, the medium was placed in a 
30 proportion of 100 ul/well into 6 wells without putting any effector cells therein. The target cells were then added to the 
respective wells in a proportion of 100 uJ/well. Further, 20 uJ of 10% SDS were added to the wells intended for 100% 
death. 

Thereafter, a reaction was conducted in each well for 6 hours (incubated under conditions of 37°C and 5% CO2). 
and the plate was centrifuged to precipitate celts on the bottoms of each well. Supernatants were collected by each 100 

35 p\ from the wells to count 51 Cr isolated in the supernatant by a y-ray scintillation counter (manufactured by Pharmacia). 
The measurement results thereof are shown in FIG. 9. Incidentally, the average of the wells added with 10% SDS and 
the average of the wells containing only the target cells were regarded as 100% death and 1 00% survival, respectively, 
to determine killer activities (cytotoxicities) of the respective Fas ligands. As a result, H was found that the antibodies 
against human Fas ligand typified by the monoclonal antibodies NOK1 to NOK3 inhibit the action of the human Fas lig- 

40 and, but do not inhibit the action of the mouse Fas ligand. 

[Example 8] Sequencing (11 of V region genes of anti-Fast, antibody 

Using the hybridomas NOK1 to NOK5, variable region (V region) genes of monoclonal antibodies against Fas lig- 
45 and were sequenced. 

1. Preparation of cDNA 

(1) The hybridomas NOK1 to NOK5 were separately cultured in 25-cm 3 flasks. After cultured cells were collected 
so and centrrfugally washed with PBS. the cells were suspended in 1 ml of PBS to count the number of cells. The cells 

were placed in an amount of 1 x 10 6 cells in a sterile Eppendorf tube. A supernatant was drawn out by centrifuga- 
tion to tap the resultant pellet. 

(2) Added to the tube were 200 ul of RNA 2d B (product of Cosmo-Bio) to fully stir the mixture with a tip of a pipette- 
man, thereby dissolving the cells therein. After 20 ul of chloroform were added, and the tube was shaken, it was left 

55 to stand for 5 minutes on an ice bath. After the tube was centrifuged for 15 minutes at 4°C and 15,000 rpm, the 
resultant colorless, transparent portion of an upper layer was recovered and transferred to a new tube. After the 
upper portion was centrifuged for 15 minutes at 4°C and 15,000 rpm, a supernatant was thrown out. 800 ul of 75% 
ethanol were added to the residual pellet, and the mixture was left to stand for 30 minutes at -20°C. After the mix- 
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ture was centrifuged for 15 minutes at 4°C and 15.000 rpm. 1 1 .5 uJ of distilled water were added to the pellet. 
(3) Oligo dT (0.5 mg/ml) in an amount of 0.5 uJ was added, and the mixture was left to stand for 10 minutes at 70°C 
and for 5 minutes on an ice bath. 



Table 3 



5 x RT buffer 
10 mM dNTPmix 

Superscript RTase (product of Stratagene) 



4uJ 
1 ul 
1ul 



The above components were added, and the mixture was left to stand for 5 minutes at 90°C and then for 5 min- 
utes on an ice bath. 

(4) Added to the mixture was 1 ul of RNaseH, and the resultant mixture was left to stand for 20 minutes at 37°C. In 
the above-described manner, a mixture of cDNAs was obtained. 

2. PGR 

(1) The cDNAs obtained by the above-described process were used to conduct PCR in the following conditions. 



Table 4 





VH 


VL 


CDNA 


2uJ 


2ul 


dNTPmix 


1 ul 


1 ul 


Primer (product of Pharmacia) 


2uJ 


1ul 


10 x PCR buffer 


4uJ 


4ul 


DDW 


30.5 ul 


31.5ul 


Ampli-Tag 


0.5 ul 


0.5 ul 



After the mixture was topped with 40 }il of mineral oil and left over for 5 minutes at 94° C, an amplification reac- 
tion was carried out by repeating the cycle ol "2 minutes at 55°C, 3 minutes at 72°C and 1 minute at 94 0 C n 30 
cycles. The reaction mixture was then left to stand for 2 minutes at 55°C and for 10 minutes at 72°C. 
(2) The reaction mixture in an amount of 4 H was checked by mini gel electrophoresis (1.5% agarose gel). The 
result is illustrated in FIG. 10. It was confirmed that DNA fragments except for the L chain of the monoclonal anti- 
body NOK3 were amplified by PCR. 

3. Recovery of VH and VL fragments 

(1) The PCR products prepared above were subjected to mini gel electrophoresis (1.5% agarose gel) to get bands 
of VH (variable region of H chain) and VL (variable region of L chain) out of the gel. 

(2) The PCR products were recovered by Gene Clean to check the bands by mini gel electrophoresis (1.5% agar- 
ose gel). As an example, the result as to the VH of NOK4 is illustrated in FIG. 11. 

4. Ligation 

The following TA cloning kit was used to conduct ligation of DNA. 
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Table 5 


ADDW 


5 til 


10 x Ligation buffer 


M 


PCR vector 


2 jil 


PCR product 


Ipl 


T4DNA Ligase 


1 Hi 



The reaction was conducted overnight at 14°C to obtain a ligation mixture, 
15 5. Tra nsformation 

The TA cloning kit was used to conduct transformation. 

(1) After 2 pi of 0.5 M p-mercaptoethanol and the ligation mixture prepared above were added to 50 jil of the cells 
20 on an ice bath, and the mixture was left over for 30 minutes and then left to stand for 30 seconds on a hot water 

bath of 42°C and then for 20 minutes on an ice bath. The mixture was added with 450 *il of an SOC medium and 
incubated at 37°C for 1 hour (225 rpm). 

(2) The cells were then spread on LB agar plates (+Amp, X-Gal, IPTG). The respective samples were of 50 jd. 100 
\x\ and 200 jil. After incubation was conducted at 37°C for 18 hours, the medium was left to stand for 2 minutes at 

2s 4°C. As a result, white and blue colonies were expressed. 

6. Mini culture 

(1) Four white colonies were taken out of each sample plate. 
30 (2) One colony was added to 3 ml of an LB medium (+Amp), and the medium was shaken overnight at 37°C. 

7. Mini preparation 

(1) A culture solution in an amount of 1 .5 ml was taken in an Eppendorf tube (It was spread on an LB plate for con- 
as servation and cultured at 37°C.) The culture was certtrifuged for 2 minutes at 4°C and 6.000 rpm. 

(2) After the precipitate was added with 100 ^1 of Solution 1 (5 mg/ml of iysozyme) and left to stand for 5 minutes 
at room temperature, the resultant mixture was added with 200 of Solution 2 (mixed gently for 5 minutes on an 
ice bath) and with 150 ^ of Solution 3 (mixed for 15 minutes on an ice bath), and then centrifuged for 5 minutes at 
4°Cand 12,000 rpm. 

40 (3) A supernatant was taken in a new Eppendorf tube. An equal volume of phenol was added thereto, and the tube 
was then centrifuged for 1 minute at 12,000 rpm. 

(4) A supernatant was taken in a new Eppendorf tube. An equal volume of a mixture of CHCI 3 :iAA (99:1) was added 
thereto, and the tube was then centrifuged for 1 minute at 12.000 rpm. 

(5) A supernatant was taken in a new Eppendorf tube. The supernatant was added with 1 \x\ of Mussel glycogen 
45 and 900 \x\ of ethanol. left to stand for 30 minutes at -80°C and then centrifuged for 5 minutes at 4°C and 15.000 

rpm. 

(6) Precipitate was dried, added with 20 ixl of TE and 1 jjlI of RNaseA (5 mg/ml) and then left to stand for 20 minutes 
at 65°C. 

(7) In the above-described manner, plasmid DNAs were obtained. 

so (8) Mini gel electrophoresis was performed under the following conditions to check bands. The results as to NOK4 
V L , NOK5 V H and NOK5 V L are illustrated in FIG. 12. 



Table 6 



H But 


1 Ml 


EcoRI 


1 jil (1U) 
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Table 6 (continued) 



DNA 


1 Hi 


ADDW 


7 nl 



The sample was incubated at 37°C for 1 hour and then added with 0.75% agarose gel to conduct electrophore- 
sis. 

8. PNA sequencing 

(1) Each plasmid DNA in an amount of 1 *il was taken out and diluted with 99 uJ of TE. 

(2) The A260 value thereof was determined to calculate its DNA value (A260 of 1 .0 = 50 fig/ml). 

(3) Based on the A260 value, the plasmid DNA was diluted with TE in such a manner that the concentration of DNA 
reaches 1 ug/u.l. 

(4) DNA sequensing was performed by the Dye-terminator method (using Autosequenser; ABI Model 373A). 

9. Analysis pfV regions 

Based on the DNA sequences thus obtained, the amino acid sequences of the V regions were determined by com- 
puter analysis. Ttie results are illustrated in FIG. 13 (amino acid sequences of the VH regions of the monoclonal anti- 
bodies NOK1 to NOK5) and FIG. 14 (amino acid sequences of the VL regions of the monoclonal antibodies NOK1 to 
NOK5). In these drawings, portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 

[Example 9] Sequepsinq (2) of V reqiqn gene$ c-f anfi-FqsL gntifrpdy 

With respect to the hybridomas NOK1 to NOK3, V region genes were sequensed by using other primers for PCR 
than those used in Example 8. 

1. Preparation of cDNA 

(1) The hybridomas NOK1 to NOK3 were separately cultured in 25-cm 3 flasks. After cultured cells were collected 
and centrrfugally washed with PBS, the cells were suspended in 1 ml of PBS to count the number of cells. The cells 
were placed in an amount of 1 x 10 6 cells in a sterile Eppendorf tube. A supernatant was drawn out by centrifuge- 
tion to tap the resultant pellet. 

(2) Total RNA was prepared from this cell pellet using an ISOGEN kit (product of Nippon Gene) and then purified 
into mRNA using a Poly(A) Quick Kit (product of Stratagene). 

(3) cDNAs were then synthesized by the oligo dT method. This process was conducted by using a First Strand 
cDNA Synthesis kit (product of Pharmacia) to synthesize the cDNAs. 

2. PCR 

The cDNAs obtained by the above-described process were used to conduct PCR in the following conditions. With 
respect to both VH and VL, the reaction was performed under the same conditions except for primers. In the PCR of 
VH, primers suitable for use in amplifying VH were used, while primers suitable for use in amplifying VL were used in 
the PCR of VL 
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Table 7 



cDNA 


5ul 


dNTPmix (25 mM each) 


1 ul 


Primer mixture (50 




pmol/pJ) 




Anti-sense primer 




Sense primer 


1uJ 


10 xPCR buffer 


10 ul 


Takara EX Taq (5 u/pl) 


0.5 ul 


DW 


81.5nl 


total 


100 ul 



After the mixture was topped with 100 til of mineral oil and left over for 1 minute at 95°C, an amplification reaction 
20 was carried out by repeating the cycle of n 2 minutes at 60°C, 2 minutes at 72°C and 1 minute at 94°C" 35 cycles. 
Incidentally, the primers were prepared by a DNA synthesizer with reference to the following materials. 
A new sense primer was designed in a leader region situated upstream from a variable region based on E. A. Kabat 
et al.. Classification of Variable Region Genes of Antibodies (Sequences of Proteins of Immunological Interest 4th ed., 
Public Health Service, NHI, Washington DC, 1987). An anti-sense primer was designed in a constant region by refer- 
25 ence to "Gene Sequences of Constant Regions of Mouse Antibodies'* described in a book of D. M. Weir et al. (HAND* 
BOOK OF EXPERIMENTAL IMMUNOLOGY VOLUME 3: GENETICS AND MOLECULAR IMMUNOLOGY). 

3. Recovery of VH and VL fragments 

30 (1) The PCR products prepared above were subjected to mini gel electrophoresis (1 .5% agarose gel) to get bands 
of VH (variable region of H chain) and VL (variable region of L chain) out of the gel. 

(2) The PCR products were recovered by Gene Clean to check the bands by mini gel electrophoresis (1.5% agar- 
ose gel). 

35 4. Ligation 

The following TA cloning kit was used to conduct ligation of DNA. 



Table 8 


ADDW 


5jil 


10 x Ligation buffer 


1 Ml 


PCR vector 




PCR product 


1 nl 


T4DNA Ligase 


M 



so The reaction was conducted overnight at 14°C to obtain a ligation mixture. 

s. Transformation 

The TA cloning kit was used to conduct transformation. 

55 

(1) After 2 }il of 0.5 M p-mercaptoethanol and the ligation mixture prepared above were added to 50 \x\ of cells on 
an ice bath, and the mixture was left over for 30 minutes and then left to stand for 30 seconds on a hot water bath 
of 42°C and then for 20 minutes on an ice bath. The mixture was added with 450 uJ of an SOC medium and incu- 
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bated at 37°C for 1 hour (225 rpm). 

(2) The cells were then spread on LB agar plates (+Amp. X-Gal, IPTG). The respective samples were of 50 ul, 100 
ul and 200 ul. After incubation was conducted at 37°C for 18 hours, the medium was left to stand for 2 minutes at 
4°C. As a result, white and blue colonies were expressed. 

6. Mini culture 

(1) Four white colonies were taken out of each sample plate. 

(2) One colony was added to 3 ml of an LB medium (+Amp), and the medium was shaken overnight at 37°C. 

7. Minj preparation 

(1) A culture solution in an amount of 1 .5 ml was taken in an Eppendorf tube. (It was spread on an LB plate for con- 
servation and cultured at 37°C.) The culture was centrifuged for 2 minutes at 4°C and 6,000 rpm. 

(2) After the precipitate was added with 100 ul of Solution 1 (5 mg/ml of lysozyme) and left to stand for 5 minutes 
at room temperature, the resultant mixture was added with 200 ul of Solution 2 (mixed gently for 5 minutes on an 
ice bath) and with 150 ul of Solution 3 (mixed for 15 minutes on an ice bath), and then centrifuged for 5 minutes at 
4°C and 12,000 rpm. 

(3) A supernatant was taken in a new Eppendorf tube. An equal volume of phenol was added thereto, and the tube 
was then centrifuged for 1 minute at 1 2.000 rpm. 

(4) A supernatant was taken in a new Eppendorf tube. An equal volume of a mixture of CHC1 3 :iAA (99:1 ) was added 
thereto, and the tube was then centrifuged for 1 minute at 12,000 rpm. 

(5) A supernatant was taken in a new Eppendorf tube. The supernatant was added with 1 ul of Mussel glycogen 
and 900 ul of ethanol. left to stand for 30 minutes at -80°C and then centrifuged for 5 minutes at 4°C and 15,000 
rpm. 

(6) Precipitate was dried, added with 20 uJ of TE and 1 uJ of RNaseA (5 mg/ml) and then left to stand for 20 minutes 
at 65°C. 

(7) In the above-described manner, plasmid DNAs were obtained. 

a dna qaswensinq 

(1) Each plasmid DNA in an amount of 1 uJ was taken out and diluted with 99 ui of TE. 

(2) The A260 value thereof was determined to calculate its DNA value (A260 of 1 .0 = 50 ug/ml). 

(3) Based on the A260 value, the plasmid DNA was diluted with TE in such a manner that the concentration of DNA 
reaches 1 ug/ul. 

(4) DNA sequensing was performed by the Dye-terminator method (using ABI Model 373A). 
9. Analysis of V regions 

Based on the DNA sequences thus obtained, the amino acid sequences of the V regions were determined by com- 
puter analysis. The results are illustrated in FIG. 15 (amino acid sequences of the VH regions of the monoclonal anti- 
bodies NOK1 to NOK3) and FIG. 16 (amino acid sequences of the VL regions of the monoclonal antibodies NOK1 to 
NOK3). In these drawings, portions enclosed with a rectangle represent hypervariable regions (CD1 to CD3). 

[Example 10] Preparation and characterization of monoclonal antibodies 
(1) Isolation of Fas ligand gene 

0 Preparation of primers 

A mouse Fas ligand gene was isolated on the basis of the report by Nagata et al. More specifically, Xho I-5' FasL 
obtained by adding a sequence of I8mers of the 5' end of a mouse Fas ligand to a sequence of the Xho-I site on the 5* 
end side of mouse Fas ligand cDNA. and Not1-3' FasL obtained by adding a sequence of 18mers of the 3' end of a 
mouse Fas ligand to a sequence of the Notl site on the 3' end side of mouse Fas ligand cDNA were separately sub- 
jected to DNA synthesis using Model 392 DNA/RNA synthesizer (manufactured by ABI) on a scale of 0.2 umol. The 
product DNAs were purified in accordance with the protocol to prepare primers for PCR. 
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ffi Preparation of template of Fas Jiaand cDNA 

A template was prepared from B6 mouse-derived cells in which a mouse Pas ligand had been expressed. More 
specifically, splenocytes of a B6 mouse were activated with an anti-CD3 antibody-immobilized plate to collect 1 x 10 7 

5 ceils. The collected cells were suspended in 1 ml of RNAzolB (product of Cosmo Bio). After 100 ul of chloroform were 
further added to the suspension, the mixture was left to stand for 30 minutes on an ice bath. Thereafter, a phenol layer 
was separated from a water layer by centrif ugation (at 4 P C) for 15 minutes at 1 5,000 rpm to recover only the upper water 
layer. An equiamount of isopropanol was added to the water layer, and the resultant mixture was left to stand for 30 min- 
utes at -80°C, followed by precipitation of RNA by centrifugation (15.000 rpm. 15 minutes. 4°C). After the precipitate 

io thus obtained was centrifugally washed once with 1 m! of ethanol, it was suspended in 11.5 pi of water subjected to 
DEPC treatment. Added to this RNA suspension were 0.5 ul (0.5 mg/ml) of synthetic oligo dT, followed by a heat treat- 
ment for 10 minutes at 70°C. The mixture thus treated was then treated on an ice bath for 5 minutes. 

Thereafter. 4 ul of 5 x RT buffer (product of Stratagene). 1 urn of 10 mM dNTP. 2 ul of 0.1 M DTT and 1 ul of Super- 
script RTase (product of Stratagene) were added to conduct a reaction at 42°C for 50 minutes, thereby reversely tran- 

15 scribing RNA into cDNA. After the reaction mixture was treated at 90°C for 5 minutes to deactivate the RTase, it was 
left to stand for 5 minutes on an ice bath. After 1 id of RNaseH (product of Stratagene) was then added to this sample 
to conduct a reaction further for 20 minutes at 37°C, thereby decomposing unnecessary RNA to provide a template for 
cDNA containing a Fas ligand. 

20 <§) PCR 

PCR was performed by reference to PCR Experimental Manual (HBJ Press, pp. 75-85) under the following condi- 
tions. 

Namely, 1 ul of 10 mM dNTPmix (product of Pharmacia), 1 ul of Xho I Site-5* mouse FasL 18mer (50 uM), 1 ul of 
2$ Not I-3' mouse FasL 18mer (50 uM), 4 pi of 10 x PCR buffer (product of PerWn-Elmer). 0.5 ul of Amplitaq TM (product 
of PerWn-Elmer) and 30.5 ul of water were added to 2 ul of the cDNA produced in Step © into a solution of 40 ul in 
total. After this solution was topped with 40 ul of mineral oil (product of Sigma), an amplification reaction was carried 
out by means of a DNA thermal cycler for PCR (manufactured by PerWn-Elmer Japan). More specifically, the amplifica- 
tion reaction was carried out under conditions of successively 5 minutes at 94°C, 2 minutes at 55°C, 3 minutes at 72°C, 
30 1 minute at 94°C, 2 minutes at 55°C and 1 0 minutes at 72°C by repeating the treatment between 2 minutes at 55°C and 

I minute at 94°C 30 cycles. 

Integration into BCMGSneo vector 

35 After conducting the amplification reaction by PCR, only a water layer was extracted with a mixture of phenol and 
chloroform. Each 1 .0 unit of Xho I and Not I (both, products of Boehringer Co.) were added to the extract thus obtained, 
and an accessory buffer was added, followed by a reaction at 37°C for 16 hours. The reaction mixture was electro- 
phoresed in a 1 % agarose gel. A band of about 850 bp corresponding to the Fas ligand was got out of the gel under UV 
irradiation. 

40 DNA was extracted from this agarose gel using a GENECLEAN II kit (product of BIO101 , Funakoshi). More specif- 
ically, an accessory Nal solution was added to the gel to incubate the gel at 65°C for 10 minuets, thereby dissolving the 
gel in the solution. Glass milk was then added to the solution, and the mixture was rotationally stirred for 5 minutes to 
adsorb DNA on the glass milk. After this glass milk was washed three times with New-WASH solution, it was suspended 
in 10 ul of a TE buffer. The suspension was incubated at 65°C for 3 minutes, thereby dissolving DNA out of the glass 

45 milk. 

A BCMGSneo vector in an amount of 1 ug was then treated with the restriction enzymes Xho I and Not I in the same 
manner as described above to electrophorese it in a 0.75% agarose gel, followed by purification with the GENECLEAN 

II kit. 

The Fas ligand cDNA and BCMGSneo vector were then ligated. More specifically, they were mixed so as to give a 
so molar ratio of the vector to cDNA of 1 :2, and the mixture was subjected to a ligation reaction at 1 6°C for 16 hours using 
a DNA ligation kit produced by Takara Shuzo Co.. Ltd. 

<g> Integration into Escherichia coli 

65 The reaction mixture obtained in the step @ was mixed with Escherichia coli competent cells (product of Toyobo) 
to incubate the mixture for 30 minutes on an ice bath and for 40 seconds at 42°C, thereby inserting DNA into 
Escherichia coli. After an SOC medium was added thereto to conduct shaking culture at 37°C for 1 hour, the culture 
was poured into an LB agar medium containing ampicillin to conduct culture at 37°C for 1 day. Thereafter, appeared 
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colonies were cultured at 37°C for 1 day in the LB medium, and the resultant plasmid (mouse Fas ligand-BCMGSneo) 
was then recovered by the alkali method. 

(2) Transfection into L5178Y cell 

The transfection of this mouse Fas ligand-BCMGSneo Into L5178Y cells was earned out in a proportion of (the 
mouse Fas ligand-BCMGSneo 1 ug)/(1 x 10 6 L5178Y cells) in accordance with the electroporation method under con- 
ditions that a Gene Pulser (manufacture by Bio-Rad) was used at 296 V and 960 uF The cells were suspended again 
in 5 ml of a 1 0% FCS • RPM1 1 640 medium. The suspension of the cells was poured Into a 6-well plate to conduct cul- 
ture. At this time, G418 (product of GIBCO) was added so as to give a concentration of 0.4 mg/ml. After 10 days from 
the culture, colonies were obtained, so that cells were cloned by the limiting dilution technique. A clone having the high- 
est mouse Fas ligand mRNA content was sorted from the thus-obtained clones by the northern hybridization technique 
and cultured. The cells thus obtained were regarded as the mouse Fas ligand-L51 78Y cells. 

(3) Immunosensitization 

A suspension of the Fas ligand-expressed COS cells prepared in the step (2) was intraperitoneally injected into an 
MRL gld mouse (female, aged 4 weeks) in a proportion of 1 x 10 7 cells/mouse. After a week, the suspension of the Fas 
ligand-expressed COS cells was injected in the same mouse once a week, 3 times in total, thereby immunosensitizing 
the mouse. 

(4) Cell fusion 

After 3 days from the final immunization, the spleen was taken out of the mouse. The spleen was minced, fatered 
through a mesh and then suspended in an RPMI 1640 medium (product of Nissui), thereby obtaining 1 x 10 8 spleno- 
cytes. The splenocytes and a mouse-derived 8-azaguanine-resistarrt strain (hypoxanthine-guanine phosphoribosyl 
transferase defective strain) P3X63Ag8.653 (ATCC CRL 1580) (1 x 10 7 cells) were mixed with each other in a propor- 
tion of about 5:1 , and the resulting mixture was centrifuged (1500 rpm, 5 minutes). 

To the ceil pellet thus obtained, 2 ml of a 50% solution of polyethylene glycol 4000 (product of Merck) in an RPMI 
1640 medium was added over 1 minute with stirring in a hot water bath of 37°C. Added to the resulting mixture were 15 
ml of an RPMI 1640 medium over 6 minutes with stirring, thereby conducting cell fusion. After the cell fusion, a great 
amount (about 40 ml) of an RPMI 1640 medium was added, and the mixture was centrifuged (1500 rpm, 5 minutes) to 
remove a supernatant. The splenocytes were then adjusted to 1 x 10 6 cells/ml with a 10% FCS (fetal calf serum)-RPMI 
1640 medium (HAT medium) containing hypoxanthine (100 aminopterine (0.4 uM) and thymidine (10 nM). 

(5) Selection of hvbridoma 

The cell suspension prepared in the step (4) was poured in 200-ul portions into 10 microplates each having 96 
wells to culture the cells in a COg-incubator controlled at 37°C and C0 2 concentration of 5%. After a week, it was con- 
firmed that only hybridomas formed colonies and proliferated. 

(6) Sorting of hybridomas 

A transfectant mFasL/L51 78Y in which a mouse Fas ligand had been transfected was used as an effector molecule, 
and a transfectant which expresses a Fas antigen on a cell surface was used as a target to sort out hybridomas in the 
culture supernatants which blocked the killer activity of the mouse Fas ligand-expressed transfectant against the Fas- 
expressed transfectant 

(ft Preparation of effector cells 

Fas ligand gene-transfected cells (transfectant) were used as effector cells. Namely, the above-described transfect- 
ant obtained by transfecting mouse Fas ligand-BCMGSneo into L5178Y cells using the electroporation method was 
used. The cells were adjusted to 1 x 10 6 cells/ml with a 10% FCS • RPM1 1640 medium to provide them in an amount 
of 50 ml. 

(2) Preparation of taroet ce||s 

WR19L cells in which a human Fas gene had been transfected were used as the target cells. The transfection of 
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the human Fas gene into WR19L (ATCC TIB52) was performed in accordance with a method known perse in the art. 
More specifically, the cells were prepared by reference to literature by Hanabuchi et al. (Proc. Natl. Acad. Sci. USA, Vol. 
91. No. 11. pp. 4930-4934, 1994). The Fas-WR19L cells thus obtained were cultured and collected by 1 x 10 7 cells in 
a 10% FCS • RPMI medium. The cells were cultured overnight at 37 e C in 10 ml of a 10% FCS • RPMI mecfium contain- 
5 ing 1 mCi of 3 H-thymidine, thereby incorporating 3 H-thymidine into the cells. 

After collecting the cells by centrifugation, they were centrifugally washed 3 times with a 10% FCS • RPMI medium 
and adjusted to 2 x 10 s cells/ml with a 10% FCS • RPMI medium. This cell suspension was used as the target cells. 

<§) Screening assay 

10 

The effector cells prepared in the step ® was first poured in portions of 50 pl/well into 10 96-well U type plates 
(manufacture by Corning), and 100 ^l of the culture supernatant of each hybridoma were added, followed by incubation 
at 37°C for 1 hour. Thereafter, the Fas/WR19L target cells prepared in the step © were added in a proportion of 50 
ill/well and incubated for 6 hours under conditions of 37°C and 5% C0 2 . 

75 Thereafter, the plates were centrifuged to count 3 H in the resultant supernatants by means of a liquid scintillation 
counter. Incidentally, as a control for 100% survival, a supernatant obtained by adding 50 ul of a medium in place of 50 
IjlI of the effector cells was used, while as a control for 100% death, a supernatant obtained by adding 100 ul of a 2% 
Triton x100 solution in place of 100 ul of the culture supernatant was used. Based on the 3 H counts of these 100% sur- 
vival and 100% death, cell survival rates in the respective welts were calculated, thereby selecting wells high in survival 

20 rate. 

(7) Cloning 

The antibody-producing cells (hybridomas) were separately poured into wells of a 96-well microplate by the limiting 
25 dilution technique so as to give a cell concentration of one cell/well to culture each ceil. After culturing for 10 days, the 
proliferation of a single colony could be confirmed. Therefore, the process of detecting the antibody by the blocking of 
killer activity was performed again. As a result, clones reacting specifically with the Fas ligand were obtained. An anti- 
body was recovered from a culture supernatant containing the hybridoma of a monoclone, thereby obtaining a mono- 
clonal antibody which specifically reacts with the intended Fas ligand. 
30 The thus-obtained hybridoma which produces a monoclonal antibody was named "KAY- 10* and deposited as 
Accession No. FERM BP-5334 in National Institute of Bioscience and Human-Technology, Agency of Industrial Science 
and Technology. 

(8) Preparation gf anti-mouge.Fas ligand antibody 

35 

The established hybridoma KAY-10, which produces an anti-mouse Fas ligand antibody, were inoculated in a pro- 
portion of 1 x 10 7 cells/mouse into 3 ICR nude mice (Charles River Japan Inc.) to which 0.5 ml of pristane had been 
intraperitoneally administered in advance before a week. After breeding them for about 2 weeks, ascites fluid was col- 
lected therefrom. The collected ascites fluid was purified into IgG with Protein G Sepharose. 
40 The purified antibody was designated KAY-10. This antibody was used to conduct the following experiments. 

(9) Analysis of Fas ligand using flew cytometer 

As mouse FasL-expressed cell samples, L51 78Y cells and BHK cells were used. A method of transfecting a mouse 
45 Fas ligand into BHK cells was conducted by the electroporation method like the L5178Y cells. 
The following cell samples were used to investigate the reactivity of the KAY-10 antibody. 

<J) BHK cells, © mouse Fas ligand/BHK cells, © L51 78Y cells, ® mouse Fas ligand/L5178Y cells and © human 
Fas ligand/L5178Y cells. 

50 

These cell samples had been separately cultured in a 10% FCS-RPMI medium containing 10 uM BB-94 the day 
before and were collected. Thereafter, these cell samples were separately adjusted to 1 x 10 6 cells/ml with PBS. The 
thus-adjusted cell samples were separately placed into tubes (Farcon No. 2008) in a proportion of 1 x 10 6 cells/tube (2 
tube samples were prepared as to each cell sample). Then, 1 pg of the KAY-10 antibody was placed in one of two tubes. 
55 while 1 ul of PBS was placed In the other tube as a negative control, thereby conducting a reaction for 30 minutes in a 
water bath. Each reaction mixture was then centrifugally washed twice with PBS (1 ,500 rpm, 1 minute, twice) and 
added with 1 u,I of PE-anti-mouse Ig's (product of Daintppon Pharmaceutical Co., Ltd./Cultag Co.) to further conduct a 
reaction for 20 minutes on an ice bath. After the reaction, the reaction mixture was centrifugally washed twice with PBS 
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to suspend it in 200 of PBS, followed by measurement by FACScan. 

As a result, rt was found that the KAY- 10 antibody reacts only with the mouse Fas ligand -expressed BHK and 
L5178Y cells, but not react with their parent strains, BHK and L5178Y cellS, and human Fas ligand-expressed L5178Y 
cells. These results are illustrated in FIGs. 17 to 21. 

5 

(10) Analysis with activated T cells derived fro m mouse spleen 

The resultant KAY- 10 antibody was investigated as to what kinds of mice the antibody reacts with Fas ligands of cell 
lines derived from. 

10 The spleens were taken out of B6, Balb/c. C3H and DBA mice, minced and then filtered through a mesh, thereby 
preparing respective cell suspensions. Each of the cell suspensions was adjusted through a nylon wool column in such 
a manner that T cells were rich. The thus-adjusted cell suspension was cultured at 37°C for 2 days in a 10% FCS- 
• RPMI medium containing con A (10 jig/ml). After 2 days, the cells were collected by centrifugation and cultured further 
for 5 days in a 10% FCS • RPMI medium containing 50 U/ml of IL-2. After the cultured cells were collected, they were 

is cultured further for 4 hours on a Petri dish precoated with 10 ^ig/ml of anti-CD3 antibody. At this time, a 10% FCS • RPMI 
medium containing 1 0 *iM BB94 was used as a medium. After the cultured cells were collected, FACS analysis was per- 
formed in the same manner as in the experiment (9). As a result, as shown in FIGs. 22 to 25, results that the KAY-10 
antibody well reacts with the Fas ligands of the cells derived from the B6 mouse and C3H mouse, but weakly or scarcely 
reacts with the Fas ligands of the cells derived from the DBA mouse and Balb/c mouse were obtained, and so the anti- 

20 body was found to have species specificity. 

The types of MHC class II of the DBA and Balb/c mice are of H-2 d , and the type of MHC class II of the MRL gld 
mouse immunosensitized with the Fas ligand-expressed COS cells for the purpose of providing the KAY-10 antibody is 
also H-2 d . On the other hand, the types of MHC class II of the B6 and C3H mice are H-2 b and H-2 k , respectively, and 
different from the type of MHC class II of the MRL gld mouse. This indicates that the anti-mouse Fas ligand antibody 

25 according to the present invention does not read with a mouse-derived Fas ligand classified in the same type as the 
type of MHC class II of a mouse immunosensitized with a Fas ligand for the purpose of providing such an antibody. 

(1 1) lQhifritign of apoptosis, irascibility that mouse Fas liganrtftas. taEgs-expressec; cells 

30 A purified KAY-10 antibody was used to conduct the cytotoxic reaction performed in (6) Sorting of hybridoma. More 
specifically, mouse Fas ligand/L5178Y cells and human Fas/WR19L were used as effector cells and target cells, 
respectively, and the antibody KAY-10 was adjusted so as to give a final concentration of 10 ug/ml to investigate the 
reactivity among them. The result thereof is illustrated in FIG. 26. An axis of ordinate in FIG. 26 indicates in terms of % 
that how many cells are killed compared with the 100% death and 100% survival (0% death) defined in the step (6) <g> 

35 in Example 10. As apparent from FIG. 26, it is understood that apoptosis induction of the Fas ligand against the 
hFas/WRi9L is completely inhibited by adding the antibody. 

(12) Investigation as to inhibition of apoptosis induced by various Thl type T cell lines with antibody 

40 Various TTi1 type cell lines were used as effector cells. More specifically, 129 cell. BK1 cell. POK cell and T16D cell 
lines were used. These cell lines were activated in advance with 10 mM PMA and 500 nM ionomycin by incubation for 
6 hours to use them as effector cells. Thereafter, their assay was performed. As a result, as illustrated in FIG. 27 (an 
axis of ordinate thereof has the same meaning as in FIG. 26), it was found that the KAY-10 antibody inhibits apoptosis 
induction activities that these Th1 clones have, depending on its concentration. The antibody had no effect only on the 

45 BK1 cell line. Since the BK1 cell line is a Th1 cell strain derived from a Ba/b/c mouse, however, this consist with the 
result of the FACS anaJysis described above. Namely, the KAY-10 antibody does not react with the Fas ligand of Balb/c. 

[Example 11] 

so 1 . A peptide library was constructed by synthesizing 44 kinds of 10-mer peptides with amino acid units shifted by 
4mers, such as a peptide of lOmers from the N-terminal of an extracellular domain of the Fas ligand, a peptide of 
lOmers from the 5th to the 14th, a peptide of 10mers from the 9th to the 19th and a peptide of 10mers from the 
13th to the 22th. (Pepset (trade mark, product of Chylone Co.) was used). 

2. A culture supernatant of the NOK2 hybridoma was used to specifying the site ol the Fas ligand with which the 
55 anti-Fas ligand antibody reacts. 

(3) Each well of a 96-well plate (Maxisorp, trade mark, product of Nunc Co.) was filled with a blocking solution 
[Block Ace (product of Dainippon Pharmaceutical), diluted to 1/4 with distilled water], and a pin (one of the syn- 
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thesized peptides was immobilized on a tip thereof) of the Pepset was inserted into the well to block the tip of 
the pin for 2 hours at room temperature. 

@ After completion of the blocking, the pin of the Pepset was taken out of the well and washed with PBS. 
<§) The culture supernatant of the hybridoma NOK2 was poured in portions of 100 uJ/well into wells of a new 
5 96-well plate. As a control, an antibody solution accessory to the Pepset was used (the Pepset is provided with 

a pin for a positive control, a pin for a negative control and antibody solutions against them). 
@ Thereafter, the pin of the Pepset was inserted into each well of the plate described in the step ® to conduct 
a reaction for 2 hours at room temperature. 

<§) The pin of the Pepset was taken out of the well of the plate described in the step <g) and transferred to a pad 

10 containing PBS to conduct shake-washing 3 times for 10 minutes. 

<D An HRP (horseradish peroxidase) -labeled anti-mouse IgG (product of Cappel Co.) diluted to 1/1,000 with 
PBS was poured in portions of 1 00 ^l/well into wells of a new 96-well plate. The pin of the Pepset was inserted 
into each of the wells of this plate to conduct a reaction for 2 hours at room temperature. 
@ After the reaction, the pin of Pepset was taken out of the well and shake-washed 3 times with PBS for 10 

15 minutes. 

(g) A liquid substrate having the following composition was poured in portions of 100 id/well into wells of a new 
96-well plate. The pin of the Pepset was inserted into each of the wells of this plate to conduct a reaction for 2 
hours at room temperature. 

20 Composition of the liquid substrate : 

OPD 0.4 mg/ml, 30% H 2 0 2 0.4 ul/ml, 0.1 M citric acid-phosphate buffer (pH 5.1). 

(g) After the pin of the Pepset was taken out of the well of the plate, 2N H 2 S0 4 was added in an amount of 50 ul to 
25 each well to stop the reaction. 

© The absorbance of the liquid contained in each well of this plate was measured by a plate reader (manufactured 
by Bio-Rad Co.). 

© As a result, with respect to the culture supernatant of the hybridoma NOK2, a color change due to the enzymatic 
reaction of HRP bound to the peptide immobilized on the pin was observed in wells into which pins on which pep- 
so tides of LSHKVYMRNS and VYMRNSKYPQ had been separately immobilized, were separately inserted. Namely, 
it was found that the anti-Fas ligand antibody produced by the hybridoma NOK2 recognizes the region, LSHKVYM- 
RNSKYPQ, of the Fas ligand. 

INDUSTRIAL APPIICAPIUTY 

35 

Since the monoclonal antibodies against Fas ligand according to the present invention specifically react with a Fas 
ligand, they can serve to elucidate signal transfer mechanism for inducing apoptosis against cells, and a Fas system, 
for example, by analyzing the interaction between a Fas antigen and its ligand. 

The monoclonal antibodies against Fas ligand according to the present invention are useful in immunothearpy and 

40 immunodiagnoses. and industrial fields associated with them. More specifically, the monoclonal antibody against Fas 
ligand is reacted with cells in blood, and a secondary antibody of a fluorescent marker is further bound thereto to meas- 
ure the conjugate by flow cytometry or a fluorescent microscope, thereby being able to confirm that the Fas ligand has 
expressed in what cells. The monoclonal antibody against Fas ligand can be easily bound to a fluorochrome such as 
FITC or PE. Accordingly, analysis can be conducted without using any secondary antibody The concentration of a Fas 

45 ligand can be detected by using a plurality of the monoclonal antibodies in combination. Therefore, the monoclonal anti- 
bodies according to the present invention are very useful in fields of diagnoses and fundamental researches. 

When the monoclonal antibody according to the present invention is reacted with tissues and the like taken out of 
a patient suffered from various diseases (for example, an autoimmune disease, rheumatism and hepatitis), what tissue 
Fas ligand-expressed cells exist in can be determined. This permits the diagnoses and treatments of the various dis- 

so eases. Since the monoclonal antibodies against Fas ligand inhibit the reaction (binding) of a Fas ligand, they are useful 
in treating diseases such as AIDS, rheumatism and hepatitis. When an antibody-producing gene is synthesized from 
the monoclonal antibody according to the present invention, and only a region related to binding with a Fas ligand is 
transplanted into a human IgG antibody, a humanized antibody can be obtained. The humanized antibody is useful in 
treating the many diseases described above. 

55 Since the monoclonal antibodies according to the present invention also react with monkey Fas ligand, they are 
useful in investigating antibodies for treating various diseases including AIDS and viral hepatitis. In addition, they are 
very useful in screening new remedies because their effects can be monitored. In many cases, experimental systems 
in mice as to, in particular, virus-irrfected diseases and the like can not be constructed. Therefore, the fact that the mon- 
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oclonal antibodies according to the present invention react with human and monkey Fas ligands has great merit. 

In addition, the fact that the monoclonal antibodies against human Fas ligand do not react with a mouse Fas ligand 
serves for investigation with SCID mice and the like. In addition, they are also useful in specifically inhibiting or monitor- 
ing the action and the like after human cells are transplanted into a mouse. 

INTERNATIONAL DEPOSITAR Y INSTITUTION 

Hybridomas NOK1 to NOK5 and KAY-10 are deposited in the following international depositary institution with the 
following respective accession numbers and deposition dates. 

Name: 

National Institute of Bioscience and Human-Technology, Agency ol Industrial Science and Technology, Ministry of Inter- 
national Trade and Industry. 
Address: 

1-3, Higashi 1-chome, Tsukuba-shi. Ibaraki-ken 305. Japan. 
Accession number and deposition date: 



<D Hybridoma NOK1 

FERM BP-5044; March 20, 1995 
© Hybridoma NOK2 

FERM BP-5045; March 20, 1995 
<§) Hybridoma NOK3 

FERM BP-5046; March 20, 1995 
@ Hybridoma NOK4 

FERM BP-5047; March 20, 1995 
© Hybridoma NOK5 

FERM BP-5048; March 20, 1995 
© Hybridoma KAY- 19 

FERM BP-5334; December 14, 1995 
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[SEQUENCE LISTING] 

INFORMATION FOR SEQ ID NO:l 
Length of sequence: 120 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Val Gin Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 

15 10 15 

Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 

20 25 30 

Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 

35 40 45 

Arg lie Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe Lys 

50 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Cln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 

85 90 95 

Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly Gin 

100 105 110 

Gly Thr Thr Val Thr Val Ser Ser 
115 120 

INFORMATION FOR SEQ ID NO: 2 
Length of sequence: 360 
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10 



is 



20 



25 



Type of sequence: nucleic acid 
Strandedness : double 
Topology: linear 
Kind of sequence: cDNA to mRNA 
Origin: 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 

GTG CAG CTG CAG GAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC TCA 48 
GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC ACT AGC TCC TGG 96 
ATG AAC TGG GTG AAG CAG AGG CCT GGA AAG GGT CTT GAG TGC ATT GGA 144 
CGA ATT TAT CCT CGA GAT GGA CAT ACT AAC CAC AAC GGG AAG TTC AAC 192 
GGC AAC GCC ACA CTG ACC GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 
CAA CTC AGC ACT CTG ACA TCT GAG GAC TCT GCG CTC TAC TTC TGT GCA 288 
30 AGA TCC TAT TAC TAC GAT GGT AGC CCC TGG TTT ACT TAC TGG GGC CAA 336 

GGG ACC ACG GTC ACC CTC TCC TCA 360 

35 

INFORMATION FOR SEQ ID NO: 3 
Length of sequence: 108 
Type of sequence: amino acid 
Topology : linear 
Kind of sequence: peptide 
45 Sequence description: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 

15 10 15 

Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

55 



40 



SO 
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Leu Asn Trp Tyr Gin Cln Lys Pro Asp Gly Thr Val Lys Leu Leu He 
35 40 45 

5 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

10 Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Pro 

65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 
75 85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 

20 

INFORMATION FOR SEQ ID NO: 4 
25 Length of sequence: 324 

Type of sequence: nucleic acid 
Strandedness : double 
Topology s linear 
Kind of sequence: cDNA to mRNA 
Origin : 

Mouse 
Feature of sequence: 
40 Identification method: E 

Sequence description: 

GAC ATC CAG ATG ACG CAG TCT CCA TCC TCC CTG TCT GCC TCT CTG GGA 48 
GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAT ATT AGC AAT TAT 96 
TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT GTT AAA CTC CTG ATC 144 
TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA AGG TTC AGT GGC 192 
AGT GGG TCT GGG ACA GAT TAT TCT CTC ACC ATC AGC AAC CTG GAA CCT 240 



30 



35 



45 



50 



55 
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10 



20 



25 



40 



45 



GAA GAT ATT GCC ACT TAC TTT TCT CAG CAA TAT ACT GAA TTT CCG TGG 288 



5 ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 



INFORMATION FOR SEQ ID NO: 5 
Length of sequence: 118 
Type of sequence: amino acid 
is Topology: linear 

Kind of sequence: peptide 
Sequence description: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr Ser 
.15 10 15 

Val Lys Ket Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr Trp 
20 25 30 

30 He Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He Gly 

35 40 45 

Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe Lys 

50 55 .60 

Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys Ala 

85 90 95 

Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 

so Thr Val Thr Val Ser Ser 
115 



324 



55 
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INFORMATION FOR SEQ ID NO: 6 
Length of sequence: 354 

s 

Type of sequence: nucleic acid 
Strandednes s : double 
10 Topology: linear 

Kind of sequence: cDNA to mRNA 
Origin : 

15 

House 
Feature of sequence: 



Identification method: E 
Sequence description: 



GTG CAG CTG CAG CAG TCA 


GGA 


GCT GAG CTG GTA AGG CCT GGG ACT TCA 


48 


GTG AAG ATG TCC TGC AAG 


GCT 


GCT GGA TAC ACC TTC ACT AAC TAC TGG 


96 


ATA GGT TGG GTA AAG CAG 


AGG 


CCT GGA CAT GGC CTT GAG TGG ATT GGA 


144 


TAT CTT TAC CCT GGA GGT 


CTT 


TAT ACT AAC TAC AAT GAG AAG TTC AAG 


192 


GGC AAG GCC ACA CTG ACT 


GCA 


GAC ACA TCC TCC AGC ACA GCC TAC ATG 


240 


CAG CTC AGC AGC CTG ACA 


TCT 


GAG GAC TCT GCC ATC TAT TAC TGT GCA 


288 


AGA TAC AGG GAT TAC GAC 


TAT 


GCT ATG GAC TAC TGG GGC CAA GGG ACC 


336 


ACG GTC ACC GTC TCC TCA 






354 


INFORMATION FOR SEQ 


ID 


NO: 7 




Length of sequence: 


113 





45 

Type of sequence: amino acid 
Topology: linear 
50 Kind of sequence: peptide 

Sequence description: 



37 



omcrwin. vCD 



AP70ilPOA1 I ^ 



EP 0 872 488 A1 



Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Asn He Cly 

I 5 10 15 

Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 

20 25 30 

Asp Cly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Gly Gin Ser 

35 40 45 

Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe Ser Cly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 8 o 

Ser Arg Val Glu Ala Clu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 

85 90 95 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
100 105 Ho 

Arg 



INFORMATION FOR SEQ ID NO: 8 

Length of sequence: 339 

Type of sequence: nucleic acid 

Strandedness : double 

Topology : linear 

Kind of sequence: cDNA to mRNA 

Origin : 

Mouse 
Feature of sequence: 

Identification method: £ 



38 



10 
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Sequence description: 

CAT GTT TTC ATG ACC CAA ACT CCA CTC TCT CTG CCT GTC AAT An GGA 48 

CAT CAA GCC TCT ATC TCT TCC AAC TCT ACT AAG ACC CTT CTG AAT ACT 96 

GAT GGA TTC ACT TAT TTG GGC TGG TGC CTG CAG AAG CCA GGC CAG TCT 144 

CCA CAG CTC CTA ATA TAT TTG GTT TCT AAT CGA TTT TCT GGA GTT CCA 192 

GAC AGG TTC AGT GCT AGT GGG TCA GGG ACA GAT TTC ACC CTC AAG ATC 240 

AGC AGA GTG GAG CCT GAG CAT TTG GGA GTT TAT TAT TGC TTC CAG AGT 288 

is AAC TAT CTT CCT CTT ACG TTC GGA TCG GGG ACC AAG CTG GAA ATA AAA 336 

CGG 339 

20 INFORMATION FOR SEQ ID NO: 9 

Length of sequence: 116 

Type of sequence: amino acid 

Topology: linear 

Kind of sequence: peptide 
30 Sequence description: 

Val Lys Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
15 10 15 

35 Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 

20 25 30 

* 

Met Asn Trp Val Lys Cln Arg Pro Cly Lys Gly Leu Glu Trp lie Gly 

35 40 45 

Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys 

50 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

50 Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 

85 90 95 



55 
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45 
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10 



is 



20 



40 



45 



Thr Asp Cly Tyr Trp Tyr Phe Asp Val Trp Gly Gin Cly Thr Thr Val 

100 105 HO 

Thr Val Ser Ser 
115 



INFORMATION FOR SEQ ID NO: 10 
Length of sequence: 348 
Type of sequence: nucleic acid 
Strandedness : double 
Topology: linear 
Kind of sequence: cDNA to mRNA 
Origin: 
25 Mouse 

Feature of sequence: 

Identification method: E 

30 

Sequence description: 

GTG AAG CTG CAG GAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC TCA 48 
35 GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC ACT AGC TCC TGG 96 

ATG AAC TGG GTG AAA CAG AGG CCT GGG AAG GGT CTT GAG TGG ATT GGA 144 
CGG ATT TAT CCT GTA AAT GGA GAT ACT AAC TAC AAT GGG AAG TTC AAG 192 
GGC AAG GCC ACA CTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 
CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT GCA 288 
ACC GAT GGT TAC TGG TAC TTC GAT GTC TGG GGC CAA GGG ACC ACG GTC 336 
ACC GTC TCC TCA 3 48 



so INFORMATION FOR SEQ ID NO: 11 

Length of sequence: 118 
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Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin Ser 

15 10 15 

Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr Ser Gly Tyr 

20 25 30 

Tyr Trp Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu Trp Met 

35 40 45 

Gly Tyr lie Ser Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys 

50 55 60 

Asn Arg lie Ser He Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe Leu 

65 70 75 80 

Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 

85 90 95 

Val Tyr Tyr Tyr Asp Gly Ser Ser Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Val Thr Val Ser Ser 
115 

INFORMATION FOR SEQ ID NO: 12 

Length of sequence: 354 

Type of sequence: nucleic acid 

Strandedness: double 

Topology : linear 

Kind of sequence: cDNA to mRNA 



41 
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Origin : 

Mouse 

5 

Feature of sequence: 

Identification method: E 
io Sequence description: 

GTG CAC CTG CAG GAG TCT GGA CCT GGC CTC GTG AAA CCT TCT CAG TCT 48 
CTG TCT CTC ACC TGC TCT GTC ACT GGC TAC TCC ATC ACC ACT GGT TAT 96 
75 TAC TGG AAC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG GAA TGG ATG 144 

GGC TAC ATA AGC TAC GAT GGT AGC AAT AAC TAC AAC CCA TCT CTC AAA 192 
AAT CGA ATC TCC ATC ACT CGT GAC ACA TCT AAG AAC CAG TTT TTC CTG 240 
AAG TTG AAT TCT GTG ACT ACT GAG GAC ACA GCC ACA TAT TAC TGT GCC 288 
GTT TAT TAC TAC GAT GGT AGC TCT TTT GAC TAC TGG GGC CAA GGG ACC 336 
ACG GTC ACC GTC TCC TCA 354 



20 



25 



INFORMATION FOR SEQ ID NO: 13 
30 Length of sequence: 112 

Type of sequence: amino acid 
Topology : linear 
Kind of sequence: peptide 
Sequence description: 

Asp lie Val Leu Thr. Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Arg 

15 10 15 

Gin Arg Ala Thr He Ser Cys Arg Ala Ser Glu Gly Val Asp Ser Tyr 

20 25 30 

Gly He Ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

50 Lys Leu Leu He Tyr Arg Ala Ser Tyr Leu Lys Ser Gly Val Pro Ala 

50 55 60 



35 



40 



45 



55 



42 



10 



IS 



20 



30 



40 



45 



50 
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Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr He Asp 
65 70 75 80 

Pro Val Glu Ala Asp Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Asn Asn 

i 85 90 95 

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 110 



INFORMATION FOR SEQ ID NO: 14 
Length of sequence: 336 
Type of sequence: nucleic acid 
Strandedness: double 
2 S Topology : linear 

Kind of sequence: cDNA to mRNA 
Origin x 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 

GAC ATT GTG CTG ACC CAA TCT CCA GCT TCT TTG GCT GTG TCT CTA AGG 48 
CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA GGT GTT GAT AGT TAT 96 
GGC ATT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA GGA CAG CCA CCC 144 
AAA CTC CTC ATC TAT CGT GCA TCC TAC CTA AAA TCT GGG GTC CCT GCC 192 
AGG TTC AGT GGT AGT GGG TCT AGG ACA GAC TTC ACC CTC ACC ATT GAT 240 
CCT GTG GAG GCT GAT GAT GCT GCA ACC TAT TAC TGT CAG CAA AAT AAT 288 
GAG GAT CCG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 336 



55 
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INFORMATION FOR SEQ ID NO: 15 
Length of sequence: 117 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Val Gin Leu Gin Clu Ser Cly Ala Clu Pro Ala Lys Pro Cly Ala Ser 

15 10 15 

Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr Trp 

20 25 30 

Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 

35 40 45 

Tyr He Asn Pro Ser Ser Gly Tyr Thr Glu Tyr Asn Gin Lys Phe Lys 

50 55 60 

Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu lie Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala 

85 90 . 95 

Arg Arg Gly Asn Tyr Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr 

100 105 110 

Val Thr Val Ser Ser 
115 

INFORMATION FOR SEQ ID NO: 16 
Length of sequence: 351 
Type of sequence: nucleic acid 
Strandedness : double 
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25 



Topology: linear 

Kind of sequence: cDNA to raRNA 

Origin : 

Mouse 

io Feature of sequence: 

Identification method: E 
Sequence description: 

CTC CAC CTG CAG GAG TCT GGG GCT GAA CCG GCA AAA CCT GGG GCC TCA 48 
GTG AAG ATG TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT ACC TAC TGG 96 
ATG CAC TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG ATT GGA 144 
TAC ATT AAT CCT AGC ACT GGT TAT ACT GAG TAC AAT CAG AAG TTC AAG 192 
GAC AAG GCC ACA TTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 
CAA CTA ATC AGC CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT GCA 288 
AGA AGG GGT AAT TAC TAC TAC TTT GAC TAC TGG GGC CAA GGG ACC ACG 336 
GTC ACC GTC TCC TCA 351 

30 

INFORMATION FOR SEQ ID NO: 17 
Length of sequence: 105 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Asp Val Leu Ket Thr Gin Thr Pro Lys Phe Leu Pro Val Ser Ala Gly 

15 10 15 

Asp Arg Val Thr Met Thr Cys Lys Ala Ser Gin Ser Val Gly Asn Asn 
20 25 30 

so Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He 

35 40 45 



55 
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Tyr Tyr Thr Ser Asn Arg Tyr Thr Cly Val Pro Asp Arg Phe Thr Cly 
s 50 55 60 

Ser Cly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Val 
65 70 75 80 

10 Glu Asp Leu Ala Val Tyr Phe Cys Gin Gin His Tyr Ser Ser Pro Tyr 

85 90 95 

Thr Phe Gly Ser Gly Thr Lys Leu Glu 

15 

100 105 



INFORMATION FOR SEQ ID NO: 18 

Length of sequence: 3X5 

Type of sequence: nucleic acid 

Strandedness : double 

Topology : linear 

Kind of sequence: cDNA to mRNA 

Origin : 

Mouse 

Feature of sequence: 

Identification method: E 
Sequence description: 

GAT GTT TTG ATG ACC CAA ACT CCA AAA TTC CTG CCT GTA TCA GCA GGA 48 
GAC AGG GTT ACC ATG ACC TGC AAG GCC AGT CAG ACT GTG GGT AAT AAT 96 
GTG GCC TGG TAC CAA CAG AAG CCA GGA CAG TCT. CCT AAA CTG CTG ATA 144 
TAC TAT ACA TCC AAT CGC TAC ACT GGA GTC CCT GAT CGC TTC ACT GGC 192 
AGT GGA TCT GGG ACA GAT TTC ACT TTC ACC ATC AGC AGT GTG CAG GTT 240 
CAA GAC CTG GCA GTT TAT TTC TGT CAG CAG CAT TAT AGC TCT CCG TAT 288 
ACC TTC GGA TCG GGC ACC AAG CTG GAG 315 



55 
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INFORMATION FOR SEQ ID NO: 19 
Length of sequence: 121 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

1 5 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser 

20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp lie 

35 40 45 

Gly Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly 

100 105 110 

* 

Gin Gly Thr Leu Val Thr Val Ser Ala 
115 120 

INFORMATION FOR SEQ ID NO: 20 
Length of sequence: 363 
Type of sequence: nucleic acid 
Strandedness : double 
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Topology: linear 
Kind of sequence: cDNA to mRNA 
Origin : 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 
15 CAG GTT CAC CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG CCT GGC GCC 48 

TCA GTG AAG ATT TCC TGC AAG GCT TCT GCC TAT GCA TTC ACT AGC TCC 96 
TGG ATG AAC TGG GTG AAG CAG AGG CCT GGA AAG GGT CTT GAG TGG ATT 144 
CGA ATT TAT CCT GGA GAT GGA GAT ACT AAC GAC AAC GGG AAG TTC AAG 192 
GGA GGC AAG GCC ACA CTG ACC GCA GAC AAA TCC TCC AGC ACA GCC TAC 240 
ATG CAA CTC AGC ACT CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT 288 
GCA AGA TCG TAT TAC TAC GAT GGT AGC CCC TGC TTT ACT TAC TGG GGC 336 
CAA GGG ACT CTG GTC ACT GTC TCT GCA 363 



20 
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INFORMATION FOR SEQ ID NO: 21 
Length of sequence: 108 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 15 

Asp Arg Val Thr lie Ser Cys Arg Aia Ser Gin Asp He Ser Asn Tyr 

20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu lie 
35 40 45 
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Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Cly 
5 50 55 60 

Ser Cly Ser Gly Thr Asp Tyr Ser Leu Thr lie Ser Asn Leu Glu Pro 
65 70 75 80 

10 Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 



16 



20 INFORMATION FOR SEQ ID NO: 22 

Length of sequence: 324 

Type of sequence: nucleic acid 
25 Strandedness : double 

Topology: linear 

Kind of sequence: cDNA to mRNA 

30 

Origin : 

Mouse 

55 Feature of sequence: 

Identification method: E 
Sequence description: 
40 GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT GCC TCT CTG GGA 48 

GAC AGA GTC ACC ATC AGT TGC AGG GCA ACT CAG GAT ATT AGC AAT TAT 96 
TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT GTT AAA CTC CTG ATC 144 
TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA AGG TTC AGT GGC 192 
AGT GGG TCT GGG ACA GAT TAT TCT CTC ACC ATC AGC AAC CTG GAA CCT 240 
GAA GAT ATT GCC ACT TAC TTT TGT CAG CAA TAT AGT GAA TTT CCG TGG 288 
ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CCG 324 
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INFORMATION FOR SEQ ID NO: 23 
Length of sequence: 119 
Type of sequence: amino acid 
Topology : linear 
Kind of sequence: peptide 
Sequence description: 

Gin Val His Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 

15 10 IS 

Ser Val Lys Met Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr 

20 25 30 

Trp lie Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He 

35 40 45 

Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly 

100 105 110 

* 

Thr Ser Val Thr Val Ser Ser 
115 

INFORMATION FOR SEQ ID NO: 24 
Length of sequence: 357 
Type of sequence: nucleic acid 
Strandedness : double 
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Topology: linear 
Kind of sequence: cDNA to mRNA 
Origin : 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 
75 CAG CTC CAC CTC CAG CAG TCT GCA GCT GAG CTG GTA AGG CCT GGG ACT 48 

TCA GTG AAG ATG TCC TGC AAG GCT GCT GGA TAC ACC TTC ACT AAC TAC 96 
TGC ATA GGT TGG GTA AAC CAG AGG CCT GGA CAT GGC CTT GAG TGG ATT 144 
GGA TAT CTT TAC CCT GGA GGT CTT TAT ACT AAC TAC AAT GAG AAG TTC 192 
AAG GGC AAG GCC ACA CTG ACT GCA GAC ACA TCC TCC AGC ACA GCC TAC 240 
ATG CAG CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC ATC TAT TAC TGT 288 
GCA AGA TAC AGG GAT TAC GAC TAT GCT ATG GAC TAC TGG GGT CAA GGA 336 
ACC TCA GTC ACC CTC TCC TCA 357 

30 

INFORMATION FOR SEQ ID NO: 25 
Length of sequence: 113 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Asp Val Val Leu Thr Gin Thr Pro Leu Ser Leu Pro Val Asn lie Gly 

1 5 10 15 

Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 
20 25 30 

so Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Gly Gin Ser 

35 40 45 
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Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 

85 90 95 . 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 



INFORMATION FOR SEQ ID NO: 26 

Length of sequence: 339 

Type of sequence: nucleic acid 

Strandedness : double 

Topology : linear 

Rind of sequence: cDNA to mRNA 

Origin : 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 

GAT GTT GTT CTG ACC CAA ACT CCA CTC TCT CTG CCT GTC AAT ATT GGA 
GAT CAA GCC TCT ATC TCT TGC AAG TCT ACT AAG AGC CTT CTG AAT AGT 
GAT GGA TTC ACT TAT TTG GGC TGG TGC CTG CAG AAG CCA GGC CAG TCT 
CCA CAG CTC CTA ATA TAT TTG GTT TCT AAT CGA TTT TCT GGA GTT CCA 
GAC AGG TTC AGT GGT AGT GGG TCA GGG ACA GAT TTC ACC CTC AAG ATC 



52 
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AGC AGA GTG GAG GCT GAG GAT TTG GGA GTT TAT TAT TGC TTC CAG AGT 288 

s AAC TAT CTT CCT CTT ACG TTC GGA TCG GGG ACC AAG CTG GAA ATA AAA 336 

CGG 339 

10 INFORMATION FOR SEQ ID NO: 27 

Length of sequence: 117 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 
Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
15 10 15 

25 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser 
20 25 30 

30 Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 

35 40 45 

Gly Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe 

35 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
40 65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

45 

Ala Thr Asp Gly Tyr Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr 
100 105 110 

so Val Thr Val Ser Ser 

115 



55 
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INFORMATION FOR SEQ ID NO: 28 
Length of sequence: 351 
Type of sequence: nucleic acid 
Strandedness : double 
Topology: linear 
Kind of sequence: cdna to mRNA 
Origin : 
^ Mouse 

Feature of sequence: 

Identification method: E 
Sequence description: 

CAG CTT CAG CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC 48 
TCA GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC ACT AGC TCC 96 
TGG ATG AAC TGG GTG AAA CAG AGG CCT GGG AAG GGT CTT GAG TGG ATT 144 
GGA CGG ATT TAT CCT GTA AAT GGA GAT ACT AAC TAC AAT GGG AAG TTC 192 
30 AAG GGC AAG GCC ACA CTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC 240 

ATG CAA CTC AGC AGC CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT 288 
GCA ACC GAT GGT TAC TGG TAC TTC GAT GTC TGG GGC GCA GGG ACC ACG 336 
GTC ACC GTC TCC TCA 351 



20 



25 



35 



40 



45 



INFORMATION FOR SEQ ID NO: 29 
Length of sequence: 108 
Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 
so Asn lie Val Met Thr Gin Ser Pro Lys Ser Met Ser Met Ser Val Gly 

15 10 15 
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Glu Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Asp He Tyr 

20 25 30 

Val Ser Trp Tyr Gin Gin Lys Pro Glu Gin Ser Pro Lys Leu Leu He 

35 40 45 

Tyr Gly Thr Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly 

50 55 60 

Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr lie Ser Asn Val Gin Ala 
65 70 75 80 

Glu Asp Leu Ser Asp Tyr Tyr Cys Val Gin Ser Tyr Ser Tyr Pro Trp 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 

INFORMATION FOR SEQ ID NO: 30 

Length of sequence: 324 

Type of sequence: nucleic acid 

Strandedness : double 

Topology : linear 

Kind of sequence: cDNA to mRNA 

Origin : 

Mouse 
Feature of sequence: 

Identification method: E 
Sequence description: 

AAC ATT GTA ATG ACC CAA TCT CCC AAA TCC ATG TCC ATG TCA GTA GGA 
GAG AGG GTC ACC TTG AGC TGC AAG GCC AGT GAG AAT GTG GAT ATT TAT 
GTA TCC TGC TAT CAA CAG AAA CCA GAG CAG TCT CCT AAA CTG CTG ATA 



_0872488A1J_> 
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30 



35 



40 



45 



50 



55 



TAC CGG ACA TCC AAC CGG TAC ACT GGC GTC CCC GAT CGC TTC ACA GCC 192 

ACT GGA TCT GCA ACA GAT TTC ACT CTG ACC ATC AGC AAT GTG CAG GCT 240 

GAA GAC CTT TCA GAT TAT TAC TGT GTA CAG ACT TAC AGC TAT CCG TGG 288 

ACA TTC CGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 324 



INFORMATION FOR SEQ ID NO: 31 
is Length of sequence: 14 

Type of sequence: amino acid 
Topology: linear 
Kind of sequence: peptide 
Sequence description: 

Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin 
1 5 10 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANTS 

(A) NAME: SUMITOMO ELECTRIC INDUSTRIES, LTD. 

(B) STREET: 5-33, Kitahama 4-chome 

(C) CITY: chuo-ku, Osaka-shi 

(D) STATE: Osaka 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP): 541 

<ii) TITLE OF INVENTION: MONOCLONAL ANTIBODY SPECIFICALLY REACTING 
WITH Fas LIGAND AND PRODUCTION PROCESS THEREOF 

(ill) NUMBER OF SEQUENCES: 31 

75 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER : IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patent In Release #1.0, Version #1.30 (EPO) 

20 (v) CURRENT APPLICATION DATA: 

APPLICATION NUMBER: EP 96906907.9 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH x 360 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

30 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

<ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION:!. .360 



35 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 



GTG CAG CTG CAG GAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC TCA 48 
Val Gin Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
1 5 X0 15 

40 

GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC AGT AGC TCC TGG 96 
Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 
20 25 30 

ATG AAC TGG GTG AAG CAG AGG CCT GGA AAG GGT CTT GAG TGG ATT GGA 144 
45 Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 

35 40 45 

CGA ATT TAT CCT GGA GAT GGA GAT ACT AAC GAC AAC GGG AAG TTC AAG 192 
Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe Lys 
50 55 60 

50 GGC AAG GCC ACA CTG ACC GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 * 80 
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CAA CTC AGC AGT CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT GCA 
Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 
85 90 95 

AG A TCG TAT TAC TAC GAT GGT AGC CCC TGG TTT ACT TAC TGG GGC CAA 
Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly Gin 
100 105 110 

GGG ACC ACG GTC ACC GTC TCC TCA 
Gly Thr Thr Val Thr Val Ser Ser 
115 120 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 120 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Val Gin Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
15 10 15 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 
20 25 30 

Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 
35 40 45 

Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe Lys 
50 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 
8S 90 95 

Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly Gin 
100 * 105 110 

Gly Thr Thr Val Thr Val Ser Ser 
115 120 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 324 base pairs 

( B ) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1- .324 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 3: 
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10 



GAC ATC CAG ATC ACG CAG TCT CCA TCC TCC CTG TCT GCC TCT CTG GGA 48 
Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
125 130 135 

GAC AG A GTC ACC ATC AGT TCC AGG GCA AGT CAG GAT ATT AGC AAT TAT 96 
Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
140 145 150 

TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT GTT AAA CTC CTG ATC 144 
Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu He 
155 160 165 

TAC TAC ACA TCA AG A TTA CAC TCA GGA GTC CCA TCA AGG TTC AGT GGC 192 
Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
170 175 180 

AGT GGG TCT GGC ACA GAT TAT TCT CTC ACC ATC ACC AAC CTG CAA CCT 240 
75 Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Pro 

185 190 195 200 

GAA GAT ATT GCC ACT TAC TTT TGT CAG CAA TAT AGT CAA TTT CCG TGG 288 
Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 
205 210 215 

SO ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 324 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
220 225 

(2) INFORMATION FOR SEQ ZD NO: 4: 

25 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



30 



35 



(11) MOLECULE TYPE: protein 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 

Asp Arg val Thr lie Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu He 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

40 Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Pro 

65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
45 100 105 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 354 base pairs 
(8) TYPE: nucleic acid 
(C) STRANDEDNESS: double 
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10 



15 



45 



50 



(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM : Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION :1. .354 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: S: 



GTG CAG CTG CAG CAG TCA GGA GCT GAG CTG GTA AGG CCT GGG ACT TCA 48 
Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr Ser 
110 115 120 

GTG AAG ATG TCC TGC AAG GCT GCT GGA TAC ACC TTC ACT AAC TAC TGG 96 
Val Lys Met Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr Trp 
125 130 135 140 

ATA GGT TGG GTA AAG CAG AGG CCT GGA CAT GGC CTT GAG TGG ATT GGA 144 
20 Ile G1 Y Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He Gly 

145 150 155 

TAT CTT TAC CCT GGA GGT CTT TAT ACT AAC TAC AAT GAG AAG TTC AAG 192 
Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe Lys 
160 165 170 

25 OGC AAG GCC ACA CTG ACT GCA GAC ACA TCC TCC AGC ACA GCC TAC ATG 240 

Gly Lys Ala Thr Leu Thr Ala Asp Thr ser Ser Ser Thr Ala Tyr Met 
175 180 185 

CAG CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC ATC TAT TAC TGT GCA 288 
Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Ile Tyr Tyr Cys Ala 
30 190 195 200 

AGA TAC AGG GAT TAC GAC TAT GCT ATG GAC TAC TGG GGC CAA GGG ACC 336 
Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
205 210 215 220 

ACG GTC ACC GTC TCC TCA 354 
35 Thr Val Thr Val Ser Ser 

225 

(2) INFORMATION FOR SEQ ID NO: 6: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr Ser 
1 5 10 15 

Val Lys Met Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr Trp 
20 25 30 

Ile Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp Ile Gly 
35 40 45 
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Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe Lys 
SO 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
5 65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys Ala 
85 90 95 

Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
10 100 105 110 

Thr val Thr val ser ser 
115 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 339 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE s peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

<ix> FEATURE: 
25 (A) NAME /KEY : CDS 

(B) LOCATION: 1, «339 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

GAT GTT TTG ATG ACC CAA ACT CCA CTC TCT CTG CCT GTC AAT ATT GGA 48 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Asn lie Gly 
120 125 130 

GAT CAA GCC TCT ATC TCT TGC AAG TCT ACT AAG AGC CTT CTG AAT ACT 96 

Asp Gin Ala Ser lie Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 
135 140 145 150 

GAT GGA TTC ACT TAT TTG GGC TGG TGC CTG CAG AAG CCA GGC CAG TCT 144 

Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Gly Gin Ser 
155 160 165 

CCA CAG CTC CTA ATA TAT TTG GTT TCT AAT CGA TTT TCT GGA GTT CCA 192 

Pro Gin Leu Leu lie Tyr Leu Val Ser Asn Arg Phe Ser Gly Val Pro 

170 175 180 

GAC AGG TTC ACT GGT AGT GGG TCA GGG AC A GAT TTC ACC CTC AAG ATC 240 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
185 190 195 

45 AGC AG A GTG GAG GCT GAG GAT TTG GGA GTT TAT TAT TGC TTC CAG AGT 288 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 
200 205 210 

AAC TAT CTT CCT CTT ACG TTC GGA TCC GGG ACC AAG CTG GAA ATA AAA 336 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu lie Lys 
215 220 225 230 



30 



35 



40 



50 



CGC 339 
Arg 
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(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Asn He Gly 
15 10 IS 

Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 
20 25 30 

Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Cly Gin Ser 
35 40 45 

Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys He 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Cln Ser 
85 90 "* 95 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
100 10S HO 

Arg 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS z 

(A) LENGTH: 348 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

( ix ) FEATURE : 

(A) NAME /KEY : CDS 

(B) LOCATION il. ,348 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

GTG AAG CTG CAG GAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC TCA 
Val Lys Leu Cln Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
115 120 125 

GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC AGT AGC TCC TGG 
Val Lys He Ser Cys Lys Ala Ser Cly Tyr Ala Phe Ser Ser Ser Trp 
130 135 140 145 

ATG AAC TGG GTG AAA CAG AGG CCT GGG AAG GGT CTT GAG TGG ATT GGA 
Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 
150 155 160 
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CGG ATT TAT CCT GTA AAT GGA 

Arg lie Tyr Pro Val Asn Gly 
165 

GGC AAG GCC ACA CTG ACT GCA 

Gly Lys Ala Thr Leu Thr Ala 
180 

CAA CTC AGC AGC CTG ACA TCT 

Gin Leu Ser Ser Leu Thr Ser 

195 200 

ACC GAT GGT TAC TGG TAC TTC 
Thr Asp Gly Tyr Trp Tyr Phe 
210 215 

ACC GTC TCC TCA 
Thr Val Ser Ser 



(2) INFORMATION FOR SEQ ID NO: 10s 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 116 amino acids 
{ B ) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Val Lys Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 
1 5 10 " 15 

Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser Trp 
20 25 30 

Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He Gly 
35 40 45 

Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys 
50 55 60 

Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala 
85 90 95 

Thr Asp Gly Tyr Trp Tyr Phe Asp Val Trp Gly Gin Gly Thr Thr Val 
lOO 105 110 

Thr Val Ser Ser 
115 



GAT ACT AAC 
Asp Thr Asn 
170 

GAC AAA TCC 
Asp Lys Ser 
185 

GAG GAC TCT 
Glu Asp Ser 



GAT GTC TGG 
Asp Val Trp 



TAC AAT GGG 
Tyr Asn Gly 



TCC AGC ACA 
Ser Ser Thr 
190 

GCG GTC TAC 
Ala Val Tyr 
205 

GGC CAA GGG 
Gly Gin Gly 
220 



AAG TTC AAG 
Lys Phe Lys 
175 

GCC TAC ATG 
Ala Tyr Met 



TTC TGT GCA 
Phe Cys Ala 



ACC ACG GTC 
Thr Thr Val 
225 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 354 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(11) MOLECULE TYPE: peptide 



087248BA1 I > 



63 



EP 0 872 488 A1 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

<ix) FEATURE; 

(A) NAME/KEY: CDS 
<B) LOCATION : 1 . . 354 



10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: II; 

GTG CAG CTG CAG GAG TCT GGA CCT GGC CTC GTG AAA CCT TCT CAG TCT 48 
Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin Ser 
120 125 ' 130 

CTG TCT CTC ACC TGC TCT GTC ACT GGC TAC TCC ATC ACC AGT GGT TAT 96 
Leu Ser Leu Thr Cys Ser val Thr Gly Tyr Ser lie Thr Ser Gly Tyr 
135 140 145 

TAC TGG AAC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG CAA TGG ATG 144 
Tyr Trp Asn Trp lie Arg Gin Phe Pro Gly Asn Lys Leu Glu Trp Met 
150 155 160 

GGC TAC ATA AGC TAC GAT GGT AGC AAT AAC TAC AAC CCA TCT CTC AAA 192 
Gly Tyr lie Ser Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys 
20 165 170 175 180 

AAT CGA ATC TCC ATC ACT CGT GAC ACA TCT AAG AAC CAG TTT TTC CTG 240 
Asn Arg lie Ser lie Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe Leu 
185 190 195 

25 AA G TTG AAT TCT GTG ACT ACT GAG GAC ACA GCC ACA TAT TAC TGT GCC 288 

Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr cys Ala 
200 205 210 

GTT TAT TAC TAC GAT GGT AGC TCT TTT GAC TAC TGG GGC CAA GGG ACC 336 
Val Tyr Tyr Tyr Asp Gly Ser Ser Phe Asp Tyr Trp Gly Gin Gly Thr 
215 220 225 

30 

ACG GTC ACC GTC TCC TCA 354 
Thr Val Thr Val Ser Ser 
230 

3S (2) INFORMATION FOR SEQ ID NO: 12: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(0) topology: linear 

40 (ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gin ser 
15 10 15 

Leu Ser Leu Thr Cys Ser Val Thr Gly Tyr Ser He Thr Ser Gly Tyr 
20 25 30 

Tyr Trp Asn Trp He Arg Gin Phe Pro Gly Asn Lys Leu Glu Trp Met 
35 40 45 

Gly Tyr He Ser Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys 
SO 50 55 60 

Asn Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe Leu 
65 70 75 80 
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Lys Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cy9 Ala 
85 90 95 

Val Tyr Tyr Tyr Asp Gly Ser Ser Phe Asp Tyr Trp Gly Gin Gly Thr 
100 10S 110 

Thr Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH : 336 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 
20 (A) NAME/KEY: CDS 

(B) LOCATION: 1. .336 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 



10 



15 



25 



30 



GAC ATT GTG CTG ACC CAA TCT CCA GCT TCT TTC GCT CTG TCT CTA ACC 48 
Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Arg 
120 125 130 

CAG AGG GCC ACC ATA TCC TGC AGA GCC AGT GAA GGT GTT GAT AGT TAT 96 
Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Glu Gly Val Asp Ser Tyr 
135 140 145 150 

GGC ATT AGT TTT ATG CAC TGG TAC CAG CAG AAA CCA GGA CAG CCA CCC 144 
Gly He Ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
155 160 * 165 

AAA CTC CTC ATC TAT CGT GCA TCC TAC CTA AAA TCT GGG GTC CCT GCC 192 
Lys Leu Leu lie Tyr Arg Ala Ser Tyr Leu Lys Ser Gly Val Pro Ala 
35 170 175 180 

AGG TTC AGT GGT AGT GGG TCT AGG ACA GAC TTC ACC CTC ACC ATT GAT 240 
Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr lie Asp 
185 190 195 



40 



45 



CCT GTG GAG GCT GAT GAT GCT GCA ACC TAT TAC TGT CAG CAA AAT AAT 288 

Pro Val Glu Ala Asp Asp Ala Ala Thr Tyr Tyr Cys Gin Gin Asn Asn 
200 205 210 

GAG GAT CCG TGG ACG TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 336 

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
215 220 225 230 



(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 
50 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 



55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Arq 
1 5 10 is 

Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Glu Gly Val Asp Ser Tyr 
20 25 30 

Gly He Ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

Lys Leu Leu He Tyr Arg Ala Ser Tyr Leu Lys Ser Gly Val Pro Ala 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr He Asp 
6 * 70 75 80 

Pro Val Glu Ala Asp Asp Ala Ala Thr Tyr Tyr Cys Cln Gin Asn Asn 
85 90 95 

Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
100 105 HO 

20 (2) INFORMATION FOR SEQ ID NO: 15: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 351 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
25 (D) TOPOLOGY: linear 

<il) MOLECULE TYPE: peptide 

<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

30 (ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 1 . .351 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

GTG CAG CTG CAG GAG TCT GGC GCT GAA CCG GCA AAA CCT GGG GCC TCA 48 
Val Gin Leu Gin Glu Ser Gly Ala Glu Pro Ala Lys Pro Gly Ala Ser 
115 120 125 

GTG AAG ATC TCC TCC AAG GCT TCT GGC TAC ACC TTT ACT ACC TAC TGG 96 
Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr Trp 
40 130 135 140 

ATG CAC TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG ATT GGA 144 
Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
145 150 155 160 

TAC ATT AAT CCT AGC AGT GGT TAT ACT GAG TAC AAT CAG AAG TTC AAG 192 
45 Tyr He Asn Pro Ser Ser Gly Tyr Thr Glu Tyr Asn Gin Lys Phe Lys 

165 170 175 

GAC AAG GCC ACA TTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC ATG 240 
Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
180 185 190 

50 CAA CTA ATC ACC CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT GCA 288 

Gin Leu He Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala 
195 200 205 
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AGA AGG CGT AAT TAC TAC TAC TTT GAC TAC TCG GGC CAA GGG ACC ACG 
Arg Arg Gly Asn Tyr Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr 
210 21S 220 

GTC ACC GTC TCC TCA 
Val Thr Val Ser Ser 
225 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 Amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Val Gin Leu Gin Glu Ser Gly Ala Glu Pro Ala Lys Pro Gly Ala Ser 
15 10 15 

Val Lys Met Ser Cys Lye Ala Ser Gly Tyr Thr Phe Thr Thr Tyr Trp 
20 25 30 

Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
35 40 45 

Tyr He Asn Pro Ser Ser Gly Tyr Thr Glu Tyr Asn Gin Lys Phe Lys 
50 55 60 

Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

Gin Leu He Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys Ala 
85 90 95 

Arg Arg Gly Asn Tyr Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr 
100 105 110 

Val Thr Val Ser Ser 
115 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 315 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

<A) NAME/KEY: CDS 

(B) LOCATION : 1 . .315 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

GAT GTT TTG ATG ACC CAA ACT CCA AAA TTC CTG CCT CTA TCA GCA GGA 
Asp val Leu Met Thr Gin Thr Pro Lys Phe Leu Pro Val Ser Ala Gly 
120 125 130 
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GAC AGG GTT ACC ATG ACC TGC AAG GCC AGT CAG AGT GTG GGT AAT AAT 
Asp Arg Val Thr Met Thr Cys Lys Ala Ser Gin Ser Val Gly Asn Asn 
135 140 145 

GTG GCC TGG TAC CAA CAG AAG CCA GGA CAG TCT CCT AAA CTG CTG ATA 
Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie 
150 155 160 165 

TAC TAT ACA TCC AAT CGC TAC ACT GGA GTC CCT GAT CGC TTC ACT GGC 
Tyr Tyr Thr Ser Asn Arg Tyr Thr Cly Val Pro Asp Arg Phe Thr Gly 
170 175 180 

AGT GGA TCT GGG ACA GAT TTC ACT TTC ACC ATC AGC AGT GTG CAG GTT 
Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Val 
18S 190 195 

GAA GAC CTG GCA GTT TAT TTC TGT CAG CAG CAT TAT AGC TCT CCG TAT 
Glu Asp Leu Ala Val Tyr Phe Cys Gin Gin His Tyr Ser Ser Pro Tyr 
200 205 210 

ACG TTC GCA TCG GGG ACC AAG CTG GAG 
Thr Phe Gly Ser Gly Thr Lys Leu Glu 
215 220 

(2) INFORMATION FOR SEQ 10 NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 105 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Asp Val Leu Met Thr Gin Thr Pro Lys Phe Leu Pro Val Ser Ala Gly 
1 5 10 15 

Asp Arg Val Thr Met Thr Cys Lys Ala Ser Gin Ser Val Gly Asn Asn 
20 25 30 

Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu He 
35 40 45 

Tyr Tyr Thr Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser Val Gin Val 
65 70 75 80 

Glu Asp Leu Ala Val Tyr Phe Cys Gin Gin His Tyr Ser Ser Pro Tyr 
85 90 95 

Thr Phe Gly Ser Gly Thr Lys Leu Glu 
100 105 



(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 363 base pairs 
(8) TYPE: nucleic acid 

(C) STRAWDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

CAG GTT CAG CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC 48 

TCA GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC ACT AGC TCC 96 

TGG ATG AAC TGG GTG AAG CAG AGG CCT GCA AAG CGT CTT GAG TGG ATT 144 

CGA ATT TAT CCT CCA CAT CCA CAT ACT AAC GAC AAC CCG AAG TTC AAC 192 

GCA GGC AAG GCC ACA CTG ACC GCA GAC AAA TCC TCC AGC ACA GCC TAC 240 

ATG CAA CTC ACC AGT CTG ACA TCT GAG GAC TCT GCG GTC TAC TTC TGT 288 

GCA AGA TCG TAT TAC TAC GAT GGT AGC CCC TGG TTT ACT TAC TGG GGC 336 

CAA GGG ACT CTG GTC ACT GTC TCT GCA 363 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 121 amino acids 

( B ) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
25 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Gin Val Gin Leu Cln Gin Ser Gly Pro Glu Leu Val Lya Pro Gly Ala 
1 5 10 15 



10 



IS 



20 



30 



35 



40 



45 



Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser 
20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
35 40 ~ 45 

Gly Arg He Tyr Pro Gly Asp Gly Asp Thr Asn Asp Asn Gly Lys Phe 
50 55 60 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Arg Ser Tyr Tyr Tyr Asp Gly Ser Pro Trp Phe Thr Tyr Trp Gly 
100 105 110 

Gin Gly Thr Leu val Thr val Ser Ala 
115 120 

(2) INFORMATION FOR SEQ ID NO: 21: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 324 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS ; double 
SO (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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<vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

<ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION:!. .324 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 



GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT GCC TCT CTG GGA 
Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
125 130 135 

GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAT ATT AGO AAT TAT 
Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
140 145 150 

TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT GTT AAA CTC CTG ATC 
Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu He 
155 160 * 165 

TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA AGG TTC AGT GGC 
Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
170 175 180 185 

AGT GGG TCT GGG ACA GAT TAT TCT CTC ACC ATC AGC AAC CTG GAA CCT 
Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He ser Asn Leu Glu Pro 
190 195 200 

GAA GAT ATT GCC ACT TAC TTT TGT CAG CAA TAT AGT GAA TTT CCG TGG 
Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 
205 210 ~ 215 

ACG TTC GGT GGA GCC ACC AAG CTG GAA ATC AAA CGG 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 
220 225 

<2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 108 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
* 5 10 is 

Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu lie 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Tyr Ser Glu Phe Pro Trp 
85 90 95 
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10 



Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 
100 10S 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 357 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D ) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

15 (ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1. .357 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

20 CAG GTC CAC CTG CAG CAG TCT GGA GCT GAG CTG GTA AGG CCT GGG ACT 48 

Gin Val His Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Thr 
110 115 120 



25 



TCA GTG AAG ATG TCC TCC AAG GCT GCT GGA TAC ACC TTC ACT AAC TAC 96 
Ser Val Lys Met Ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr 
125 130 135 140 

TGG ATA GGT TGG GTA AAG CAG AGG CCT GGA CAT GGC CTT GAG TGG ATT 144 
Trp He Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He 
145 150 155 

GGA TAT CTT TAC CCT GGA GGT CTT TAT ACT AAC TAC AAT GAG AAG TTC 192 
30 Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe 

160 165 170 

AAG GGC AAG GCC ACA CTG ACT GCA GAC ACA TCC TCC AGC ACA GCC TAC 240 
Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr 
175 180 185 

35 ATG CAG CTC AGC AGC CTG ACA TCT GAG GAC TCT GCC ATC TAT TAC TGT 288 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala lie Tyr Tyr Cys 
190 195 200 

GCA AGA TAC AGG GAT TAC GAC TAT GCT ATG GAC TAC TGG GGT CAA GGA 336 
Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly 
40 205 210 215 " 220 

ACC TCA GTC ACC GTC TCC TCA 357 
Thr Ser Val Thr Val Ser Ser 
225 

45 ( 2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH s 119 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



SO 



ss 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
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10 



15 



20 



35 



40 



Gin Val His Leu Gin Gin Ser Cly Ala Glu Leu Val Arg Pro Gly Thr 
15 10 IS 

ser Val Lys Met ser Cys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr 
20 25 30 

Trp He Gly Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He 
35 40 45 

Gly Tyr Leu Tyr Pro Gly Gly Leu Tyr Thr Asn Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lya Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala He Tyr Tyr Cys 
85 90 95 

Ala Arg Tyr Arg Asp Tyr Asp Tyr Ala Met Asp Tyr Trp Gly Gin Gly 
100 105 110 

Thr Ser Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO: 25: 



(i) SEQUENCE CHARACTERISTICS: 

(A) lengths 339 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
25 (D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: Mouse 

30 (XX) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION : 1 • ,339 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

GAT GTT GTT CTG ACC CAA ACT CCA CTC TCT CTG CCT GTC AAT ATT GGA 48 
Asp Val Val Leu Thr Gin Thr Pro Leu Ser Leu Pro Val Asn He Gly 
120 125 130 135 

GAT CAA GCC TCT ATC TCT TGC AAC TCT ACT AAG AGC CTT CTG AAT AGT 96 
Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 
140 145 150 

CAT GGA TTC ACT TAT TTG GGC TGG TGC CTG CAG AAG CCA GGC CAG TCT 144 
Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Gly Gin Ser 
155 160 165 

CCA CAG CTC CTA ATA TAT TTG GTT TCT AAT CGA TTT TCT GGA GTT CCA 192 
Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe Ser Cly Val Pro 
45 170 175 180 

GAC AGG TTC AGT GOT AGT GGG TCA GGG ACA GAT TTC ACC CTC AAG ATC 240 
Asp Arg Phe Ser Gly Ser Gly Ser Cly Thr Asp Phe Thr Leu Lys He 
185 190 195 



50 



AGC AGA GTG GAG GCT GAG GAT TTC CCA GTT TAT TAT TGC TTC CAG AGT 288 
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 
200 205 210 215 
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AAC TAT CTT CCT CTT ACG TTC GGA TCG GGG ACC AAG CTC GAA ATA AAA 
Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu lie Lys 
220 225 230 

CGG 
Arg 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

Asp Val Val Leu Thr Gin Thr Pro Leu Ser Leu Pro Val Asn He Gly 
15 10 IS 

Asp Gin Ala Ser He Ser Cys Lys Ser Thr Lys Ser Leu Leu Asn Ser 
20 25 30 

Asp Gly Phe Thr Tyr Leu Gly Trp Cys Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Gin Leu Leu He Tyr Leu Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Ser 
85 90 95 

Asn Tyr Leu Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 

<2) INFORMATION FOR SEQ ID NO; 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 351 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

( B) LOCATION : 1 . .351 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

CAG GTT CAG CTG CAG CAG TCT GGA CCT GAG CTG GTG AAG CCT GGG GCC 
Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
115 120 125 
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TCA GTG AAG ATT TCC TGC AAG GCT TCT GGC TAT GCA TTC AGT AGC TCC 96 
Ser Val Lys He Ser Cys Lys Ala ser Gly Tyr Ala Phe Ser Ser Ser 
130 135 140 145 

TGG ATG AAC TGG GTG AAA CAG AGG CCT GGG AAG GGT CTT GAG TGG ATT 144 
Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
150 155 160 

GGA CGG ATT TAT CCT GTA AAT GGA GAT ACT AAC TAC AAT GGG AAG TTC 192 
Gly Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe 
165 170 * 175 

AAG GGC AAG GCC ACA CTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC 240 
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
180 185 190 

ATG CAA CTC AGC AGC CTG ACA TCT GAC GAC TCT GCG GTC TAC TTC TGT 288 
Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
195 200 205 

GCA ACC GAT GGT TAC TGG TAC TTC GAT GTC TGG GGC GCA GGG ACC ACG 336 
Ala Thr Asp Gly Tyr Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr 
20 210 215 220 225 

GTC ACC GTC TCC TCA 351 
Val Thr Val Ser Ser 
230 



10 



15 



25 



45 



50 



(2) INFORMATION FOR SEQ 10 NO: 28: 



<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 
30 <D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Gin Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
35 1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Ser Ser 
20 25 30 

Trp Met Asn Trp Val Lys Gin Arg Pro Gly Lys Gly Leu Glu Trp He 
40 35 40 45 

Gly Arg He Tyr Pro Val Asn Gly Asp Thr Asn Tyr Asn Gly Lys Phe 
50 55 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

Ala Thr Asp Gly Tyr Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr Thr 
100 105 110 

Val Thr Val Ser Ser 
115 



55 
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(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 324 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESSj double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mouse 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1. .324 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 



20 



AAC ATT GTA ATG ACC CAA TCT CCC AAA TCC ATG TCC ATG TCA GTA GGA 48 

Asn lie Val Met Thr Gin Ser Pro Lys Ser Met Ser Met Ser Val Gly 
120 125 130 

GAG AGO GTC ACC TTG AGC TGC AAG GCC AGT GAG AAT GTG GAT ATT TAT 96 

Glu Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Asp lie Tyr 
135 140 145 

GTA TCC TCG TAT CAA CAC AAA CCA GAG CAC TCT COT AAA CTG CTG ATA 144 

Val Ser Trp Tyr Gin Gin Lys Pro Glu Gin Ser Pro Lys Leu Leu lie 
25 150 155 160 165 

TAC GCG ACA TCC AAC CGG TAC ACT GGG GTC CCC GAT CGC TTC ACA CGC 192 

Tyr Gly Thr Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly 

170 175 180 



AGT GGA TCT CCA ACA GAT TTC ACT CTG ACC ATC AGC AAT GTG CAG GCT 240 
Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr lie Ser Asn Val Gin Ala 
185 190 195 

GAA GAC CTT TCA GAT TAT TAC TGT GTA CAG AGT TAC ACC TAT CCG TGG 288 
Glu Asp Leu Ser Asp Tyr Tyr Cys Val Gin Ser Tyr Ser Tyr Pro Trp 
200 205 210 

ACA TTC GGT GGA GGC ACC AAG CTG GAA ATC AAA CGG 324 
Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 
21S 220 225 

<2) INFORMATION FOR SEQ ID NO: 30: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Asn lie Val Met Thr Gin Ser Pro Lys Ser Met Ser Met Ser Val Gly 
1 5 10 15 



30 



36 



40 



50 



Glu Arg Val Thr Leu Ser Cys Lys Ala Ser Glu Asn Val Asp lie Tyr 
20 25 30 
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Val Ser Trp Tyr Gin Gin Lys Pro Glu Gin Ser Pro Lys Leu Leu He 
35 40 45 

Tyr Gly Thr Ser Asn Arg Tyr Thr Gly Val Pro Asp Arg Phe Thr Gly 
50 55 60 

Ser Gly Ser Ala Thr Asp Phe Thr Leu Thr He Ser Asn Val Gin Ala 
65 70 75 80 

Glu Asp Leu Ser Asp Tyr Tyr Cys Val Gin Ser Tyr Ser Tyr Pro Trp 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 
100 105 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE r peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin 
1 5 10 



Claims 

1. A monoclonal antibody which specifically reacts with a Fas ligand, or an active fragment thereof. 

2. The monoclonal antibody or the active fragment thereof according to Claim 1 , wherein a species of the Fas ligand 
is the human. 

3. The monoclonal antibody or the active fragment thereof according to Claim 1 , wherein a species of the Fas ligand 
is a mouse. 

4. The monoclonal antibody or the active fragment thereof according to Claim 3, which does not react with a mouse- 
derived Fas ligand classified in the same type as the type of MHC class II of a mouse immunosensitized with a Fas 
ligand for the purpose of providing said antibody. 

5. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is a mouse-derived mono- 
clonal antibody. 

6. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is a monoclonal antibody pro- 
duced by any one of hybridoma cell lines deposited as Accession Nos. FERM BP-5044 (Hybridoma NOK1), FERM 
BP-5045 (Hybridoma NOK2). FERM BP-5046 (Hybridoma NOK3), FERM BP-5047 (Hybridoma NOK4), FERM BP- 
5048 (Hybridoma NOK5) and FERM BP-5334 (Hybridoma KAY-10) in National Institute of Bioscience and Human- 
Technology, Agency of Industrial Science and Technology. 

7. The monoclonal antibody or the active fragment thereof according to Claim 1 , which can recognize a Fas ligand 
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present on a human cell surface or a soluble Fas ligand and also a Fas ligand present on a monkey cell surface. 

8. The monoclonal antibody or the active fragment thereof according to Claim 1 , which reacts with an amino acid 
sequence region set forth in SEQ ID NO:31 of SEQUENCE LISTING in the Fas ligand. 

5 

9. The monoclonal antibody or the active fragment thereof according to Claim 1 , which can more strongly react with 
a Fas ligand than a physiological reaction between the Fas ligand and Fas. 

10. The monoclonal antibody or the active fragment thereof according to Claim 1, which can inhibit a physiological 
io reaction between the Fas ligand and Fas. 

1 1 . The monoclonal antibody or the active fragment thereof according to Claim 1 , wherein the inhibition of the physio- 
logical reaction between the Fas ligand and Fas is the inhibition of apoptosis of Fas-expressed cells induced by a 
soluble Fas ligand secreted by the Fas ligand-expressed cells, or a Fas ligand present on a Fas-expressed ceil sur- 

75 face. 

1 2. The monoclonal antibody or the active fragment thereof according to Claim 1 1 , which can inhibit the apoptosis of 
Fas-expressed cells induced by the soluble Fas ligand at an apoptosis inhibition rate of at least 90%, wherein the 
apoptosis inhibition rate means a survival rate of target cells, to which an antibody has been added, in a cytotoxic 

20 reaction test in which a soluble Fas ligand contained in a 12-fold dilution of a culture supernatant of Fas ligand 
gene-transfected cells is used as an effector molecule, and on the other hand, Fas gene-transfected cells are used 
as target cells, and both are reacted in a reaction system of 100 ul in a 96- well plate to determine the survival rate 
of the target cells after 16 hours using a reagent for detecting viable cell numbers. 

25 1 3. The monoclonal antibody or the active fragment thereof according to Claim 1 2. wherein the survival rate (i.e., apop- 
tosis inhibition rate) of the target cells can be enhanced to at least 90% when the monoclonal antibody is a mono- 
clonal antibody produced by any one of the hybridomas NOK1 to NOK5, the soluble Fas ligand contained in the 12- 
fold dilution of the culture supernatant of the Fas ligand gene-transfected cells is used as the effector molecule in 
an amount of 25 ul in terms of such a dilution, the Fas gene-transfected cells (Fas/WR19L) are used as the target 

30 cells in an amount of 50 ul in terms of its solution at a concentration of 2 x 10 s cells/ml. and a culture supernatant 
of the hybridoma containing said monoclonal antibody is used in an amount of 25 ul to mix all these components 
with one another, thereby conducting a reaction at 37°C for 16 hours. 

14. The monoclonal antibody or the active fragment thereof according to Claim 11, wherein the inhibitory activity 
3s against apoptosis is higher than that of a Fas-lg chimera molecule. 

15. The monoclonal antibody or the active fragment thereof according to Claim 14, which exhibits higher inhibitory 
activity against apoptosis at a concentration (effective concentration) of 0.01-8 ug/ml than the Fas-lg chimera mol- 
ecule at the same concentration. 

40 

16. The monoclonal antibody or the active fragment thereof according to Claim 10. wherein with respect to the inhibi- 
tion of the physiological reaction between the Fas ligand and Fas. the antibody can inhibit a physiological reaction 
of a human Fas ligand, but not inhibit a physiological reaction of a mouse Fas ligand. 

45 1 7. The monoclonal antibody or the active fragment thereof according to Claim 1 , which can affinity-purify a soluble Fas 
ligand present in a culture supernatant of Fas ligand-expressed cells. 

18. The monoclonal antibody or the active fragment thereof according to Claim 1 , which can immunoprecipitate Fas lig- 
and molecules on Fas ligand-expressed cell surfaces or soluble Fas ligand molecules secreted in a culture solution. 

so 

19. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 
Human-Technology. Agency of Industrial Science and Technology; and (2) the hypervariable regions of the H chain 

55 extending ® from Ser of the 30th to Asn of the 34th, @ from Arg of the 49th to Gly of the 65th and ® from Tyr of 
the 93th or Ser of the 98th to Tyr of the 109th of the amino acid sequence set forth in SEQ ID NO:1 of SEQUENCE 
LISTING. 
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20. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the L chain 
extending ® from Arg of the 24th to Asn of the 34th. @ from Tyr of the 50th to Ser of the 56th and <§) from Gin of 
the 89th to Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:3 of SEQUENCE LISTING. 

21 . The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (t) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology. Agency of Industrial Science and Technology; and (2) the hypervariable regions of the H chain 
extending (J) from Asn of the 30th to Gly of the 34th, @ from Tyr of the 49th to Gly of the 65th and @ from Tyr of 
the 93th or Tyr of the 98th to Tyr of the 107th of the amino acid sequence set forth in SEQ ID NO:5 of SEQUENCE 
LISTING. 

22. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the L chain 
extending © from Lys of the 24th to Gly of the 39th, @ from Leu of the 55th to Ser of the 61th and @ from Phe 
of the 94th or Gin of the 95th to Thr of the 102th of the amino acid sequence set forth in SEQ ID NO:7 of 
SEQUENCE LISTING. 

23. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK3 deposited as Accession No. FERM BP-5046 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the H chain 
extending Q) from Ser of the 30th to Asn of the 34th, @ from Arg of the 49th to Gly of the 65th and © from Tyr of 
the 93th or Asp of the 98th to Val of the 105th of the amino acid sequence set forth in SEQ ID NO:9 of SEQUENCE 
LISTING. 

24. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK3 deposited as Accession No. FERM BP-5046 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the L chain 
extending © from Lys of the 24th to Ser of the 34th, ® from Gly of the 50th to Thr of the 56th and ® from Val of 
the 89th or Gin of the 90th to Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:29 of SEQUENCE 
LISTING. 

25. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK4 deposited as Accession No. FERM BP-5047 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the H chain 
extending <D from Tyr of the 32th to Asn of the 35th. @ from Tyr of the 50th to Asn of the 65th and <g> from Tyr of 
the 93th to Tyr of the 107th of the amino acid sequence set forth in SEQ ID NO:1 1 of SEQUENCE LISTING, 

26. The monoclonal antibody or the active fragment thereof according to Claim 1 . which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK4 deposited as Accession No. FERM BP-5047 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the L chain 
extending (T) from Arg of the 24th to His of the 38th, © from Arg of the 54th to Ser of the 60th and <§) from Gin of 
the 93th to Thr of the 101th of the amino acid sequence set forth in SEQ ID NO:13 of SEQUENCE LISTING. 

27. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK5 deposited as Accession No. FERM BP-5048 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the H chain 
extending CD from Thr of the 30th to His of the 34th, <2> from Tyr of the 49th to Asp of the 65th and © from Tyr of 



78 



EP 0 872 488 A1 



the 93th to Tyr of the 106th of the amino acid sequence set forth in SEQ ID NO:15 of SEQUENCE LISTING. 

28. The monoclonal antibody or the active fragment thereof according to Claim t, which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
5 produced by Hybridoma NOK5 deposited as Accession No. FERM BP-5048 in National Institute of Bioscience and 

Human-Technology, Agency of Industrial Science and Technology; and (2) the hypervariable regions of the L chain 
extending ® from Lys of the 24th to Ala of the 34th, @ from Tyr of the 50th to Thr of the 56th and <§) from Gin of 
the 89th to Thr of the 97th of the amino acid sequence set forth in SEQ ID NO:17 of SEQUENCE LISTING. 

10 29. DNAs or RNAs comprising at least a portion encoding the hyper variable region of the H chain or L chain in the 
monoclonal antibody or the active fragment thereof according to any one of Claims 19 to 28. 

30. The monoclonal antibody or the active fragment thereof according to Claim 1. which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

is produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:1 of SEQUENCE LISTING. 

31. The monoclonal antibody or the active fragment thereof according to Claim 1, which is an antibody against human 
20 Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:3 of SEQUENCE LISTING. 

25 32. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:5 of SEQUENCE LISTING. 

30 

33. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 

35 sisting of the amino acid sequence set forth in SEQ ID NO:7 of SEQUENCE LISTING. 

34. The monoclonal antibody or the active fragment thereof according to Claim 1 . which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK3 deposited as Accession No. FERM BP-5046 in National Institute of Bioscience and 

40 Human-Technology. Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO :9 of SEQUENCE LISTING. 

35. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

45 produced by Hybridoma NOK4 deposited as Accession No. FERM BP-5047 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:1 1 of SEQUENCE LISTING. 

36. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
so Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

produced by Hybridoma NOK4 deposited as Accession No. FERM BP-5047 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:13 of SEQUENCE LISTING. 

55 37. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK5 deposited as Accession No. FERM BP-5048 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
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sisting of the amino acid sequence set forth in SEQ ID NO: 15 of SEQUENCE LISTING. 

38. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

s produced by Hybridoma NOK5 deposited as Accession No. FERM BP-5048 in National Institute of Bioscience and 

Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:17 of SEQUENCE LISTING. 

39. Mutants of the monoclonal antibody or the active fragment thereof according to any one of Claims 19 to 28 and 30 
10 to 38. 

40. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 

15 Human-Technology, Agency of Industrial Science and Technology: and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:19 of SEQUENCE LISTING. 

41 . The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

20 produced by Hybridoma NOK1 deposited as Accession No. FERM BP-5044 in National Institute of Bioscience and 
Human-Technology. Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:21 of SEQUENCE LISTING. 

42. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
25 Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 

produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:23 of SEQUENCE LISTING. 

30 43. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK2 deposited as Accession No. FERM BP-5045 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:25 of SEQUENCE LISTING. 

35 

44. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK3 deposited as Accession No. FERM BP-5046 in National Institute of Bioscience and 
Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the H chain con- 

40 sisting of the amino acid sequence set forth in SEQ ID NO:27 of SEQUENCE LISTING. 

45. The monoclonal antibody or the active fragment thereof according to Claim 1 , which is an antibody against human 
Fas ligand and has the following features: (1) the inhibitory effect on apoptosis being equal to that of an antibody 
produced by Hybridoma NOK3 deposited as Accession No. FERM BP-5046 in National Institute of Bioscience and 

45 Human-Technology, Agency of Industrial Science and Technology; and (2) the variable region of the L chain con- 
sisting of the amino acid sequence set forth in SEQ ID NO:29 of SEQUENCE LISTING. 

46. DNAs or RNAs comprising at least a portion encoding the variable region of the H chain or L chain in the mono- 
clonal antibody or the active fragment thereof according to any one of Claims 30 to 45. 

50 

47. A process for producing monoclonal antibodies specifically reacting with a Fas ligand, which comprises the steps 
of (1) immunosensitizing an animal with a Fas ligand molecule or cells on which the Fas ligand has been 
expressed. (2) preparing antibody-producing cells from the immunosensitized animal to form a suspension of the 
antibody-producing cells, (3) mixing the suspension of the antibody-producing cells with myeloma cells to fuse both 

55 cells, (4) diluting the fused cells with a medium which does not favor unfused myeloma cells to culture the fused 
cells, thereby sorting hybridomas produced by the fusion of the antibody-producing cells with the myeloma cells, 
(5) determining whether antibodies secreted in a culture supernatant containing the hybridomas are against the 
desired antigen or not using, as an indicator, the fact that the antibodies inhibit the attack of a Fas ligand present in 
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a supernatant of Fas ligand- expressed COS cells against Fas-expressed cells, (6) cloning a series of cells in cul- 
ture wells in which cells secreting the desired antibodies exist, (7) selecting a clone from which the desired antibody 
is secreted, (8) conducting cloning again to establish a hybridoma clone which secretes a monoclonal antibody 
against the desired antigen, and (9) preparing the monoclonal antibody from a culture supernatant of the hybrid- 
oma or ascites fluid obtained by intraperitoneally administering the hybridoma to a mouse. 

48. The production process of the monoclonal antibodies according to Claim 47, wherein in the step (1), an animal 
(excluding the human), which does not express a functional Fas molecule, is immunosensitized with a Fas ligand 
molecule or Fas ligand- expressed cells. 

49. The production process according to Claim 48, wherein the animal is a rodent belonging to MRL Ipr/lpr mice. 

50. The production process according to Claim 48, wherein the animal is a rodent belonging to MRL g!d mice. 

is 51. A hybridoma which produces a monoclonal antibody specifically reacting with a Fas ligand present on a cell sur- 
face. 

52. A method of detecting a Fas ligand in a solution, which comprises combining a plurality of monoclonal antibodies 
against Fas ligand with each other. 

20 

53. The detection method according to Claim 52, wherein one of the plural monoclonal antibodies is immobilized on a 
carrier, the other monoclonal antibody is labeled with a labeled compound, the carrier on which the monoclonal 
antibody has been immobilized is immersed in a solution of a specimen which is considered to contain a Fas ligand, 
thereby adsorbing the specimen, and the adsorbed specimen is detected by the monoclonal antibody labeled with 

25 the labeled compound. 

54. The detection method according to Claim 53, wherein a purified monoclonal antibody of IgM type is immobilized on 
a carrier, and a Fas ligand in a solution is detected by a biotin-labeled monoclonal antibody of IgG type. 

30 55. A kit for use in detecting a Fas ligand, comprising in combination a plurality of monoclonal antibodies against Fas 
ligand. 

56. The kit according to Claim 55, which detects a concentration of a Fas ligand in the blood of a person attacked by 
infectious mononucleosis (IM), systemic lupus erythematodes (SLE) or hepatitis. 

3$ 
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Fig. 13 



CDRl 



CDR2 



N0K1VH 
N0K2VH 
N0K3VH 
N0K4VH 
N0K5VH 



N0K1VH 
N0K2VH 
N0K3VH 
N0K4VH 
N0K5VH 



amino 
amino 
amino 
amino 
amino 



ammo 
amino 
amino 
amino 
amino 



VQLQESGPELVKPGASVK I SCKASGYAF--S SSWIM WVKQRPGKGLEW I G R I YPGDGDTN 
VQLQQSGAELVRPGTSVKMSCKAAG YTF— 1 NYW I C ffVKQRPGHGLEW I G YLYPGGLYTN 
VKLQESGPELVKPGASVK I SCKASGYAF— S SSWMs ffVKQRPGKGLEW IGRI YPVNGDTN 
VQLQESGPGL VKPSQSLSLTCS VTGYS I TSC YYW-N W I RQFPGNKLEWMG -YI SYDGSNN 
VQLQESGAEPAKPGASVKMSCKASG YTF— 1 TYWQr, ffVKQRPGQGLEW I OY I WSSGYTE 



* ** *** 
CDR3 



T 



58 
58 
58 
58 
58 



59 : DNGKFKG KATLTADKSSSTAYMQLSSLTSEDSAV YPCARSYYYDGSPW-FTY IfGQGTTVT 1 1 7 

59 : YNEKFKG KATLTADTSSSTAYMQLSSLTSEDSA I WCARYRDYD- YAMDY-- ffGQGTTVT 1 1 5 

59 : YNGKFKC KATLTADKSSSTAYMQLSSLTSEDSAV YFCA-T — DGY-WYFDV ffGQGTTVT 1 13 

59: YWSLKNRISITRDTSICVQFFLKLNSVTTEDTAlYYCA-VYYYDG--SSFDYffGQGTTVT 1 15 

59 : YNQKFKH KATLTADKSSSTAYMQL I SLTSEDSAV YYCARRGNY-- YYFDY-- ffGQGTTVT 1 1 4 

* * I * * * ****** * »* ******** 



NOK1VH . amino 118:VSS 120 

NOK2VH .amino 116: VSS 118 

NOK3VH . amino 114: VSS 116 

NOK4VH .amino 116:VS5 118 

NOK5VH .amino 115: VSS 117 
*** 
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Fig. 14 
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CDR2 



N0K1VL 
N0K2VL 
N0K4VL 
N0K5VL 



N0K1VL 
N0K2VL 
N0K4VL 
N0K5VL 



. amino 
. amino 
. amino 
. amino 



** * 



1 : D I QMTQSPSSLSASLGDRVT I SC RASQD I SNY IK IWQQKPDGTVKLLI Y YTSRLH 55 

1 : DVLMTQTPLSLPVN I GDQAS I SC KSTKSLLNSDGFTYLG ffCLQKPGQSPQLLn LVSNRF 60 

1 : D I VLTQSPASL A VSLRQRAT I SC RASEGVDSY-G I SFlffi WYQQKPGQPPKLLI Y RASYLK 59 

1 : DVLMTQTPKFLPVSAGDRVTMTC KASQS-V — G-NNVA ffYQQKPGQSPKLL I Y YTSNR Y 55 



*** 



**** * 



CDR3 



. amino 56 : S 3VPSRFSGSGSGTDYSLT I SNLEPED 1 ATYFC- QQYSEFPW1 FGGGTKLE I KR 

. amino 61 : S jVPDRFSGSGSGTDFTLK I SR VEAEDLGVYYCF QSNY - LPLT FGSGTKLE I KR 

. amino 60 : S jVPARFSGSGSRTDFTLTIDPVEADDAATYYC-QQNNEDPWTFGGGTKLEIKR 

. amino 56 : T jVPDRFTGSGSGTDFTFTI SSVQVEDLAVYFC- QQHYSSPYT FGSGTKLE — 
*** ** **** ** * * * * * **** ***** 
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FR1 



CDRl 



N0K1VH. amino 1 : Q VQLQQSGPELVKPGAS VK I SCKASGYAFS 3SWMN WKQRPGKGLEW I G 1 1 YPGDGDTND 
N0K2VH. amino 1 : Q VHLQQSGAELTOPGTS VKMSCKAAG YTFT WW I G WKQRPGHGLEW I G fLYPGGLYTNY 
N0K3VH. amino 1 : QVQLQQSGPELVKPGASVK I SCKASGYAFS 5SWMN TVKQRPGKGLEW IGU YPVNGDTNY 



FR2 



CDR2 



FR3 



CDR3 



FR4 



N0K1VH. amino 61 : NGKFKG KATLTADKSSSTAYMQLSSLTSEDSAV inFCARSYYYDGSPW-FTY TGQGTLVTVSA 121 
N0K2VH. amino 61 :NEKFKGKATLTADTSSSTAYMQLSSLTSEDSAI YYCARYRDYD-YAMDY-- ffGQGTSVTVSS 119 
N0K3VH. amino 61 : NGKFKG KATLTADKSSSTAYMQLSSLTSEDSAV YFCA-T — DGY-WYFDV fGAGTTVTVSS 117 
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60 
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Fig. 16 
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D I QMTQTTSSLSASLGDRVT I SC RASQD I SKY LN fYQQKPDGTVKLL I Y YTSRLHS 

D WLTQTPLSLPVN I GDQAS I SC KSTKSLLNSDGFTYLG ffCLQKPGQSPQLL I Y LVSNRFS 
N I VMTQSPKSMSMSVGER VTLSC KASENVD I Y VS WQQKPEQSPKLL I Y GTSNRYl 



FR3 



CDR3 



FR4 



N0K1VL. amino 57 : GVPSRFSGSGSGTDYSLT I SNLEPED I ATYFC 3QYSEFPW7 T GGGTKLE I KR 
N0K2VL. amino 62 : G VPDRFSGSGSGTDFTLK I SRVEAEDLGVYYC FQSNYLPLT 7 GSGTKLE I KR 
N0K3VL. amino 57 : GVPDRFTGSGSATDFTLTISNVQAEDLSDYYC VQSYSYPflTC rGGGTKLEIKR 
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